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fiz; f'k{kkFkhZ]

lekt dh vko';drk,¡] [+kkl rkSj ij fo'ks"k lewgksa dh t+:jrsa] le; ds lkFk&lkFk cnyrh jgrh gSa
vr,o mudh vk'kkvksa dks iwjk djus ds fy, i¼fr;ksa dks Hkh cnyrs jguk pkfg,A f'k{kk ifjorZu dk
,d lkèku gSA lgh rjhds dh f'k{kk ;fn lgh le; ij nh tk,] rks mlls lekt ds oSpkfjd n`f"Vdks.k
esa ldkjkRed ifjorZu yk;k tk ldrk gS vkSj ubZ pqukSfr;ksa dk lkeuk djus vkSj dfBu ifjfLFkfr;ksa ij
fot; gkfly djus dh {kerk izkIr dh tk ldrh gSA le;&le; ij ikB~;p;kZ dks v|ru cukdj ge
mi;qZDr y{; dks izHkkoh :i ls izkIr dj ldrs gSaA u cnyus okyh ikB~;p;kZ ls dksbZ mn~ns'; iwjk ugha
gksrk] D;ksafd ;g O;f"V vkSj lef"V dh rRdkyhu vko';drkvksa vkSj vkdka{kkvksa dh iwfrZ ugha djrkA

blh mn~ns'; ls ns'k Hkj ds f'k{kkfon~ fu;fer le; vUrjky ij ,df=kr gksrs gSa vkSj vko';d vkSj
mi;ksxh ifjorZuksa ds ckjs esa fopkj&foe'kZ djrs gSaA ifj.kkeLo:i jk"Vªh; ikB~;p;kZ :ijss[kk (,ulh,iQ
2005) rS;kj dh xbZ ftlesa f'k{kk ds fofHkUu Lrjksa izkbejh] izkFkfed] ekè;fed rFkk mPprj ekè;fed
Lrj ij okafNr@vko';d f'k{kk ds izdkjksa dks foLrkj ls izLrqr fd;k x;kA

bl :ijs[kk ds lkFk&lkFk vU; jk"Vªh; rFkk lkekftd eqn~nksa dks è;ku esa j[kdj geus mPprj ekè;fed
Lrj ij thofoKku dh ikB~;p;kZ dks jk"Vªh; 'kS{kf.kd vuqlaèkku ,oa izf'k{k.k ifj"kn (NCERT) ,oa
fo|ky;h f'k{kk cksMks± dk ifj"kn~ (COBSE) }kjk iznÙk lkekU; ØksM ikB~;p;kZ ds vuqlkj bls v|ru rFkk
vko';drk vuq:i cukdj la'kksfèkr fd;k gSA ikB~; lkexzh fuekZ.k ,uvkbZvks,l ds lHkh eqDr ,oa nwj
vfèkxe iz.kkyh }kjk iznku fd, tkus okys dk;ZØeksa dk vfHkUu vkSj vko';d vax gS] blfy, geus
vè;;u&lkexzh dks f'k{kkFkhZ&vuqdwy] #fpdj vkSj vkd"kZd cukus ij fo'ks"k è;ku fn;k gSA

eSa mu lHkh fon~okuksa ds izfr vkHkkj O;Dr djrk gw¡] ftUgksaus bl lkexzh dks #fpdj vkSj mi;ksxh cukus
esa egÙoiw.kZ Hkwfedk fuHkkbZ gSA eq>s mEehn gS fd vki bls vkd"kZd vkSj vuqdwy ik,¡xsA

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dh vksj ls] eSa vkids mTToy vkSj liQy Hkfo"; dh dkeuk djrk
gw¡A

(izks- paæ Hkw"k.k 'kekZ)
vè;{k

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku

vè;{k dk lans'k



funs'kd dh dye ls

fiz; f'k{kkFkhZ]

Lokxre~

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dk 'kSf{kd foHkkx ges'kk vkidh vko';drkvksa ds vuq:i u,
dk;ZØe rS;kj djus dh dksf'k'k djrk gSA O;kid rqyukRed vè;;u ds mijkar geus ik;k fd gekjh
ikB~;p;kZ vf/d dk;kZRed] thou ls tqM+h gqbZ rFkk lgt gSA geus ns'k ds izeq[k f'k{kk'kkfL=k;ksa dks
vkeaf=kr dj muds funsZ'ku esa thofoKku ikB~;p;kZ dks la'kksf/r djds v|ru cuk;k gSA

lkFk gh] geus iqjkuh rFkk fujFkZd lwpukvksa dks gVkdj ubZ rFkk mi;ksxh lkexzh dks tksM+k gS rFkk vfèkxe
lkexzh dks vkids fy, vkd"kZd vkSj izHkkoh cukus dk iz;kl fd;k gSA

eq>s fo'okl gS fd vki bl ubZ lkexzh dks #fpdj vkSj vkd"kZd ik,saxs ftlesa vkidks djus ds fy,
cgqr ls fØ;kdyki feysaxsA vkxs vkSj lq/kj ykus ds fy, fn, x, vkids lq>koksa dk Lokxr gSA

vkids lq[kn rFkk liQy thou dh dkeuk djrk gw¡A

(MkW- dqynhi vxzoky)
funs'kd ('kSf{kd)

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku



f'k{kkFkhZ dks i=k

fiz; f'k{kkFkhZ]

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku ds la'kksfèkr tho foKku ds ikB~;Øe esa vkidk Lokxr gSA ;g ikB~;Øe
Ldwy f'k{kk cksMZ ifj"kn rFkk jk"Vªh; 'kSf{kd vuqla/ku vkSj izf'k{k.k ifj"kn ds ewy ikB~;Øe ij vk/kfjr
gSA tho foKku izkf.k;ksa ds thou dk foKku gS rFkk la'kksf/r ikB~;Øe esa nksuksa ekSfyd o vk/qfud tho
foKku ds eqn~ns 'kkfey gSaA ikB~;Øe dk izkjHHk tSo&fofo/rk o mlds oxhZdj.k ls fd;k x;k gS o thoksa
dh 'kkjhfjd lajpuk o dk;Ziz.kkyh] iztuu o izo/Zu ls ysdj vkuqoaf'kdh] vkf.od tho foKku] tSoizkS|ksfxdh
rFkk izfrj{kk foKku tSls tho foKku ds vk/qfud {ks=kksa ij Hkh ppkZ dh xbZ gSA i;kZoj.k dk foLrkfjr vè;;u
o euq"; dh HkykbZ ls tqMsa+ fo"k; iks"k.k vkSj LokLF; Hkh ikB~;Øe es j[ks x, gSaA

tho foKku ikB~;Øe dks rhu Hkkxksa esa foHkkftr fd;k x;k gSA Hkkx 1 o Hkkx  2 fl¼kUrkRed gSa o Hkkx
3 iz;ksx'kkyk esa fd, tkus iz;ksxksa ij vk/kfjr gSA ikB~;iqLrd esa vki ik¡p ekWM~;wy ik;saxs ftuds vUrxZr
dqy 31 ikB gSaA ekWM~;wy I esa fofo/rk rFkk thou dk fodkl ,oa ekWM~;wy II esas ikni rFkk thoksa ds izdkj
,oa izdk;Z] ekWM~;wy III esa tuu ,oa vkuqoaf'kdh ,oa ekWM~;wy IV esa i;kZoj.k ,oa LokLF; vkSj
ekWM~;wy V esa tho foKku ds mHkjrs {ks=k gSaA

lkoZtfud ijh{kkvksa esa ikB~;Øe dk cks> gYdk djus ds fy, ;g fu'p; fd;k x;k gS fd dqN vk/kjHkwr
ikBksa dks f'k{kd vafdr ewY;kadu i=k (Vh-,e-,-) esa ewY;kadu gsrq j[kk tk,A ;g 31 ikBksa esa ls 9 ikB
gSaA ;g ikB gS & thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;] dksf'kdk lajpuk ,oa dk;Z]
ewy ra=k] ikniksa esa 'olu] iks"k.k vkSj ikpu] leLFkkiu % lkE;koLFkk] vkuqoaf'kdh rFkk lekt]
iznw"k.k vkSj dqN lkekU; ekuo jksxA izR;sd ikB esa fn, x, ikBxr iz'u o ikBkar iz'u djus ij vkius
ikB dks fdruk le>k ;g Lo;a tk¡p ik,axsaA ikB ds var esa fn, x, lkjka'k ̂ vkius D;k lh[kk* o ikfjHkkf"kd
'kCnkoyh vkidks ikB nksgjkus esa lgk;rk djsaxsA d`i;k vki viuk dke le; ij iwjk djs vkSj vius tho
foKku lacaf/r iz;ksx Hkh ihlhih dsUnz esa djsA

vk'kk gS fd ^eqfnzr f'k{kd* ds lkFk dh ;k=kk vkids fy, vkuUnk;d gksxhA foKku dk vè;;u Nk=kksa dks
fo'ys"kkRed fopkjd vkSj vPNk fu.kZ;drkZ cukrk gS D;ksafd foKku oSKkfud n`f"Vdks.k vkSj oSKkfud lksp
cuk;s j[kus esa lgk;d gksrk gSA

viuh fdlh Hkh ikB~;xr dfBukbZ vFkok ikB ls tqMs+ iz'uksa ds fy, gels lEidZ djus esa ladksp u djsaA
gekjh osclkbV gSS www.nios.ac.in

ge vk'kk djrs gSa fd vki bl ikB~;Øe dks :fpdj ik,axs vkSj blds vè;;u esa vkuan izkIr djsaxsA

vkidh liQyrk ds fy, 'kqHkdkeuk,aA

(MkW- la?kfe=kk lw;Zikf.k)
ikB~;Øe leU;od
bZ&esy%  aobio@nios.ac.in



vkidh vè;;u lkexzh dk fodkl eqDr ,oa nwjLFk&vè;;u osQ thofoKku fo'ks"kKksa osQ ,d ny }kjk fd;k x;k gSA
Lo% vè;;u osQ fy, blesa ,d lqlaxr izk#i dk vuqlj.k fd;k x;k gSA fuEufyf[kr fcUnq vkidks lq>k;saxs fd bl
eqfnzr lkexzh dk loksZÙke mi;ksx vki oSQls dj ldrs gSaA

'kkh"kZd ,d vfxze laxBd gS vkSj ikB dh fo"k;&oLrq dk vkHkkl vkidks nsrk gSA bl ij fopkj dhft,A
izLrkouk ikB dh fo"k; oLrq dks mosQjrh gS vkSj vkiosQ iwoZ Kku ,oa vklikl osQ okrkoj.k esa ?kVrh
izko`Qfrd ifj?kVukvksa ls mldks tksM+rh gSA bls vPNh rjg if<+,A
mís'; fo"k; oLrq dks ikB i<+ ysus osQ i'pkr vkidh okafNr miyfCèk;ksa osQ lkFk tksM+rs gSaA bUgsa ;kn
jf[k,A
fo"k; oLrq dks ikB esa nh xbZ voèkkj.kkvksa esa vUrfuZfgr ,drk dks è;ku esa j[krs gq, [kaMksa ,oa mi [kaMksa
esa ck¡V dj izLrqr fd;k x;k gSA ikB~; oLrq dks è;ku ls if<+, vkSj i`"B ij NksM+s x, gkf'k, esa fVIif.k;k¡
fyf[k,A ,d [k.M iwjk dj ysus osQ i'pkr~ blls lacafèkr ikB~xr iz'uksa osQ mÙkj nhft, ,oa vkafdd iz'u
Lo;a gy dhft,A blls vkidks vius cksèk Lrj dks tk¡pus dk volj feysxkA vkidks ,d [k.M dks rc
rd ckj&ckj i<+uk pkfg, tc rd fd vkidks bl ij vfèkdkj izkIr u gks tk;A
oqQN LFkkuksa ij vkidks fo"k; olrq frjNs v{kjksa ;k eksVs v{kjksa esa fy[kh feysxhA  ;g bl ckr dk
lwpd gS fd ;g egRoiw.kZ voèkkj.kk gSA bUgsa ;kn dhft,A
lkfèkr iz'u vkidks voèkkj.kkvksa dks le>us rFkk fopkjksa dks lqfuf'pr djus esa lgk;rk djsaxsA okLro
esa leL;kvksa dks gy djuk thofoKku&izf'k{k.k dk ,d vfuok;Z vax gSA budks Lo;a gy dhft, vkSj
fdlh fn, x, mnkgj.k esa i<+k;h tkusokyh voèkkj.kk ij è;ku nhft,A
dk;Zdyki ljy iz;ksx gS tks vki vklkuh ls miyCèk (de [kpZ okys) inkFkksZa dk mi;ksx dj ?kj ij
;k dk;Z&LFky ij vklkuh ls dj ldrs gSaA buosQ }kjk vki thofoKku dks djosQ lh[k losaQxsA budks Lo;a
dhft, vkSj izs{k.kksa o vius fu"d"kksZa esa lacaèk LFkkfir dhft,A
ikBxr iz'u izR;sd [k.M esa foosfpr voèkkj.kksa ij vkèkkfjr gSaA bu iz'uksa osQ mÙkj iz'u osQ uhps NksM+s
x;s LFkku ij fyf[k, vkSj vius mÙkjksa dks ikB osQ var esa fn;s x;s laf{kIr mÙkjksa ls feykb,A ;g vkidks
viuh izxfr dk cksèk djk;saxsA ;fn vki vius mÙkjksa dh xq.krk ,oa lR;rk ls larq"V ugha gS rks ihNs ykSfV,
vkSj ml [k.M dks fiQj ls if<+,A
vkius D;k lh[kk vfuok;Zr% vè;;u fcUnqvksa osQ nzqr iqujkorZu osQ fy, fn;k x;k lkj gSA vki pkgsa rks
bl lwfp esa vU; fcUnq tksM+ ldrs gSaA
ikBkar vH;klksa y?kq] nh?kZ ,oa vkafdd iz'uksa fo"k; dk ,d lan'kZ izkIr djus esa vkidh lgk;rk djsaxsA
budk lkoèkkuh iwoZd vH;kl dhft,A vius lgikfB;ksa ;k ijke'kZnkrkvksa ls bu ij ppkZ dhft,A
ikBxr iz'uksa osQ mÙkj : budh lgk;rk ls vki tku losaQxs fd vkius ikBxr iz'uksa osQ tks mÙkj fn, gS
og fdrus lgh gSaA
vkWfM;ks: dfBu ;k vewrZ voèkkj.kkvksa dks Bhd ls le>us osQ fy, oqQN fo"k; {ks=kksa esa vkWfM;ks dk;ZØe
miyCèk gSA vki budks FM osQ Kkuok.kh ij lqu ldrs gSa ;k jk-eq-fo-f'k-la- osQ ewY;kafdr izdk'kuksa osQ
,dd ls lagr fMLdks osQ #i esa [kjhn ldrs gSaA
fofM;ks: vkiosQ fo"k; ls lacafèkr oqQN va'kks dks Li"V djus osQ fy, fofM;ks dk;ZØe cuk, x, gSaA vki
budks vius vè;;u osQUnz ij ns[k ldrs gSa ;k jk-eq-fo-f'k-la- osQ ewY;kafdr izdk'kuksa osQ ,dd ls lagr
fMLdksa osQ #i esa [kjhn ldrs gSaA
www }kjk lalwfpr oqQN pquh xbZ osclkbV gSa ftudks vki vfrfjDr Kku izkIr djus osQ fy, ns[k ldrs gSaA
nwj cSBs vè;;u Lor% izsj.kk] vkRe&vuq'kklu ,oa vkRe fu;a=k.k osQ vkèkkj ij gh gks ikrk gSA vr%
vkidks fu;fer vè;;u dk LoHkko cukuk pkfg,A bl iz;kl esa ,d nSfud dk;ZØe cukuk ykHknk;d
gksxkA vius vè;;u osQ fy, ?kj esa ,d ,slk LFkku fuèkkZfjr dj yhft, tgk¡ gok vkSj jks'kuh Bhd ls
miyCèk gksA ijUrq] ogk¡ 'kksj ugha gksuk pkfg, rkfd vè;;u osQ le; vkidk è;ku Hkax u gksA

vius ikB oSQls i<sa+

www



mPprj ekè;fed ikB~;Øe
fo"k; lkexzh ij ,d fogaxe n`f"V

ekWM~;wy ikB ikB dk uke ewY;kadu dk izdkj
la[;k Vh-,e-,-/ih-bZ-

ekWM~;wy-I 01 thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp; Vh-,e-,-
fofo/rk rFkk thou dk fodkl 02 txr~ eksusjk] izksVksfDVLVk o iQatkbZ ih-bZ-

03 ikni txr~ (Iyk¡Vh) vkSj izk.kh txr~ (,sfueSyh) ih-bZ-
04 dksf'kdk lajpuk ,oa dk;Z Vh-,e-,-
05 Ård rFkk la?kVuk ds vU; Lrj ih-bZ-

ekWM~;wy-II 06 ewy ra=k Vh-,e-,-
ikni rFkk thoksa ds izdkj 07 izjksg ra=k ih-bZ-
,oa izdk;Z 08 ikS/ksa esa vo'kks"k.k] ifjogu vkSj ty {k;

(ok"iksRltZu) ih-bZ-
09 ikniksa esa iks"k.kµ[kfut iks"k.k ih-bZ-
10 ukbVªkstu mikip; ih-bZ-
11 izdk'k la'ys"k.k ih-bZ-
12 ikniksa esa 'olu Vh-,e-,-
13 iks"k.k vkSj ikpu Vh-,e-,-
14 'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk ih-bZ-

fu"dklu
15 nsg&rjy inkFkks± dk ifjlapj.k ih-bZ-
16 lapyu ,oa xfr ih-bZ-
17 leUo; vkSj fu;a=k.k % raf=kdk&ra=k vkSj ih-bZ-

var%lzkoh ra=k
18 leLFkkiu % LFkk;h voLFkk Vh-,e-,-

ekWM~;wy-III 19 ikniksa esa tuu ih-bZ-
tuu ,oa vkuqoaf'kdh 20 ikSèksa esa o`f¼ vkSj ifjoèkZu ih-bZ-

21 tuu o tula[;k fu;a=k.k ih-bZ-
22 vkuqoaf'kdh ds fl¼kar ih-bZ-
23 vkf.od oa'kkxfr ,oa thu vfHkO;fDr ih-bZ-
24 vkuqoaf'kdh rFkk lekt Vh-,e-,-

ekWM~;wy-IV 25 ikfjfLFkfrdh ds fu;e ih-bZ-
i;kZoj.k ,oa LokLF; 26 izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k ih-bZ-

27 iznw"k.k Vh-,e-,-
28 iks"k.k vkSj LokLF; ih-bZ-
29 dqN lkekU; ekuo jksx Vh-,e-,-

ekWM~;wy-V 30 tSoizkS|ksfxdh ih-bZ-
thofoKku ds mHkjrs {ks=k 31 izfrj{kk tSfodh % ,d ifjp; ih-bZ-

dqy ikB = 31
lkoZtfud ijh{kkvksa ds ikB  (ih-bZ-) = 22

f'k{kd vafdr ewY;kadu i=k ds ikB (Vh-,e-,-) = 09



i`- la[;k ewY;kadu ds izdkj
Vh-,e-,-/ih-bZ-

ekWM~;wy  - 3 : tuu ,oa vkuqoaf'kdh

19 ikniksa esa tuu 1 ih-bZ-
20 ikSèksa esa o`f¼ vkSj ifjoèkZu 36 ih-bZ-
21 tuu o tula[;k fu;a=k.k 56 ih-bZ-
22 vkuqoaf'kdh ds fl¼kar 82 ih-bZ-
23 vkf.od oa'kkxfr ,oa thu vfHkO;fDr 110 ih-bZ-
24 vkuqoaf'kdh rFkk lekt 135 Vh-,e-,-

ekWM~;wy  - 4 : i;kZoj.k ,oa LokLF;
25 ikfjfLFkfrdh ds fu;e 151 ih-bZ-
26 izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k 193 ih-bZ-
27 iznw"k.k 221 Vh-,e-,-
28 iks"k.k vkSj LokLF; 254 ih-bZ-
29 dqN lkekU; ekuo jksx 277 Vh-,e-,-

ekWM~;wy  - 5 : thofoKku ds mHkjrs {ks=k

30 tSoizkS|ksfxdh 309 ih-bZ-
31 izfrj{kk tSfodh % ,d ifjp; 339 ih-bZ-

iz'u i=k izk:i] izn'kZ (uewus osQ) iz'u&i=k ,oa vad ;kstuk 357

izfriqf"V iQkWeZ 367

fo"k; lwph



liQyrk dh xkFkk,¡

tliky flag
ukekadu la[;k % ekè;fed & 27020212195
mPprj ekè;fed % 92279300066

tc tliky flag ds ekrk&firk nq?kZVukxzLr gq, rc mls vius ifjokj dh
lgk;rk djus ds fy, thfodk dekus gsrq 1993 eas nloha d{kk eas i<+kbZ
NksM+uh iM+hA mlus 2003 eas ,uvkbZvks,l eas ekè;fed Lrj ds ikB~;Øe
esa ukekadu djkdj iqu% viuh i<+kbZ tkjh dhA ,uvkbZvks,l iz.kkyh dh
lqfo/kvksa us mls jkstxkj ds lkFk&lkFk i<+kbZ tkjh j[kus dh lqfo/k nhA
mlus xkjesaV ,DliksVZ gkmlksa esa ,d izQhykalj ds :i eas dk;Z djrs gq,
iQS'ku fMtkbfuax esa dkS'ky izkIr fd,A

,uvkbZvks,l ls viuk mPprj ekè;fed ikB~;Øe iwjk djus ds ckn vkxs
i<+kbZ tkjh j[kus dh bPNk'kfDr ds dkj.k tliky flag us FksEl oSyh

fo'ofo|ky;] yanu eas iQS'ku eSustesaV eas rhu o"khZ; ikB~;Øe esa izos'k izkIr fd;k gSA

Jherh lq/k
ukekadu la[;k  % 27029182593

Jherh lq/k dsoy x`fg.kh ek=k Fkh ijUrq tc muds ifr dk nsgkar gks x;k
rks mUgsa fnYyh iqfyl esa ,d dkaLVscy dh ukSdjh dk izLrko fn;k x;kA rc
mUgksaus ;g ukSdjh vius ifjokj dh lgk;rk djus ds fy, Lohdkj dj yhA
lq/k us viuh i<+kbZ iwjh ugha dh Fkh] vkSj mls mlds cPpksa }kjk
,uvkbZvks,l esa izos'k ysus dh izsj.kk izkIr gqbZA rc mUgksaus vizSy 2009 esa
,uvkbZvks,l ls ekè;fed ijh{kk mÙkh.kZ dhA

lar uxj] cqjkM+h] fnYyh dh ,d fuoklh vkSj jksfg.kh U;k;ky;] fnYyh esa
rSukr  lq/k vkt viuh 'kSf{kd ;ksX;rkvksa ls vkSj vf/d vkRefo'oklh

vkSj l'kDr vuqHko dj jgh gSA



ekWM~;wy & III

tuu ,oa vkuqoaf'kdh

ikB 19. ikniksa esa tuu

ikB 20. ikSèksa esa o`f¼ vkSj ifjoèkZu

ikB 21. tuu o tula[;k fu;a=k.k

ikB 22. vkuqoaf'kdh ds fl¼kar

ikB 23. vkf.od oa'kkxfr ,oa thu vfHkO;fDr

ikB 24. vkuqoaf'kdh rFkk lekt



liQyrk dh xkFkk,¡

dkO;k ek/ou
ukekadu la[;k  : 090008103065

dkO;k ek/ou ey;kye fiQYe txr dh ,d vR;ar lEekfur vfHkus=kh gSA ,d cky
dykdkj ds :i esa viuh igyh fiQYe djus okyh dkO;k us ey;kfy;ksa ds ân;ksa esa tYn
gh ,d txg cuk yhA fiQj Hkh mUgsa bl lc ds fy, ekè;fed Lrj ij Ldwy NksM+uk iM+kA
vU; cgqr ls yksxksa dh rjg] mUgksaus Hkh dkWyst fMxzh izkIr djus dk LoIu ns[kk FkkA dkO;k
dks jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) esa nkf[kyk ysus dh izsj.kk feyh vkSj

os ey;kye ekè;e esa mPprj ekè;fed Lrj dh ijh{kk ds fy, cSBh vkSj liQy gqbZA os dgrh gSa fd ;g liQyrk
mUgsa vklkuh ls izkIr ugha gqbZA

eqDr fo|ky;h f'k{kk iz.kkyh dks vkHkkj fd dkO;k ek/ou vc ,e-th- fo'ofo|ky;] dksV~Vk;e] dsjy ls ch-dkWe
eas iathd`r gSA

x.ks'k
ukekadu la[;k % ekè;fed ikB~;Øe : 25001292005
mPprj ekè;fed ikB~;Øe : 250012103570

x.ks'k us ,uvkbZvks,l dk ekè;fed ikB~;Øe izFke Js.kh ls mÙkh.kZ fd;k vkSj vc mlus
mPprj ekè;fed ikB~;Øe ds pkj fo"k;ksa dh ijh{kk nh gSA x.ks'k vU; f'k{kkfFkZ;ksa ls vyx
gS D;ksafd mls gM~Mh ds laØe.k dk xaHkhj vYlj gSA bl jksx dk dksbZ mipkj ugha gS] mldh
dej ls uhps dk Hkkx lgh <ax ls fodflr ugha gks ik;k gSA ,d LFkku ls nwljs LFkku ij tkus

ds fy, mls mBkdj ys tkuk iM+rk gSA

;|fi mlds ifjokj ds lnL;ksa vkSj izeq[k v{kerk vk;qDr dh lgk;rk ls mlus ,d futh vH;FkhZ ds :i esa loZ
f'k{kk vfHk;ku ds ,d f'k{kkFkhZ ds :i esa viuk ukekadu djk;kA bl fLFkfr eas ,uvkbZvks,l us mls viuh xfr ls
i<+us vkSj ØsfMV lap;u dh lqfo/k nsdj lgk;rk dhA og viuh ilan ds fo"k; Hkh i<+ ldrk Fkk vkSj mls vius
?kj ls gh ijh{kk nsus dh vuqefr Hkh nh xbZA dsUnz 'kkflr izns'k paMhx<+ us mls vuqf'k{kdksa dh lqfo/k iznku djkbZ]
tks mls xf.kr vkSj foKku i<+krs gSaA

/eZ eas vR;f/d #fp ds dkj.k]mlus fofHkUu iqjk.k] jkek;.k i<+s gSa ftuls mls vR;f/d vkarfjd cy izkIr gqvk
gSA

x.ks'k vkxs i<+kbZ ds fy, n<̀+ fu'p;h gS vkSj ,uvkbZvks,l viuk mPprj ekè;fed ikB~;Øe djus ds ckn dEI;wVj
lkbZal esa ,d ikB~;Øe djuk pkgrk gSA
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tuu ,oa vkuqoaf'kdh

19

ikniksa esa tuu

tuu lHkh thfor çkf.k;ksa dh ,d egRoiw.kZ fof'k"Vrk gSA vius izdkj dk nwljk tho
mRiUu djuk tuu dgykrk gSA i`Foh ij çtkfr;ksa dh fujarjrk vkSj fdlh çtkfr ds ejs
lnL;ksa dh u;s lnL;ksa }kjk iwfrZ vko';d gksrh gSA og izfØ;k ftlds }kjk thfor tho
vius tSlh larfr dks çtkfr dh fujUrjrk cuk;s j[kus ds fy;s mRiUu djrs gSa] tuu çfØ;k
dgykrh gSaA

çR;sd tkfr vkSj miyCèk ifjfLFkfr;ksa ds vuqlkj tuu dh izfØ;k dk #i fHkUu gksrk
gSA lkekU;r% ,ddksf'kdh tho ekr` dksf'kdk ds foHkktu esa ekr` 'kjhj ds fo[k.Mu }kjk]
dfy;ksa vkSj chtk.kqvksa ds fuekZ.k }kjk gks ldrk gSA foLr`r :i ls tuu fodflr uj
;k eknk tuu vaxksa (iqadslj rFkk tk;kaxksa) }kjk gksrk gSA çtuu dh izfØ;k fdlh Hkh
çdkj dh gks] lHkh tho vius vkuqoaf'kd inkFkkZsa dks viuh larfr esa tuu dh çfØ;k
ds nkSjku Hkstrs gSaA bl ikB esa vki ikSèkksa esa tuu dh çfØ;k ds fo"k; esa vè;;u dj
ldsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

tuu dks ifjHkkf"kr dj ldsaxs_

dkf;d] vySafxd vkSj ySafxd tuu esa varj crk ldsaxs_

fuEu ikSèkksa (DysekbMkseksukl) rFkk rUrqe; gjh 'kSoky (Likbjksxk;jk) esa vySafxd vkSj
ySafxd tuu dh fofèk;ksa dk o.kZu dj ldsaxs_

iq"ih ikSèkksa esa tuu ds çdkj dk o.kZu dj ldsaxs_

f}chti=kh iq"i ds Hkkxksa rFkk muds dk;kZsa dk o.kZu dj ldsaxs_

y?kqchtk.kq tuu dh voLFkkvksa dk o.kZu dj ldsaxs_

fp=k dh lgk;rk ls chtk.M dh lajpuk vafdr dj ldsaxs rFkk nh?kZchtk.kq tuu ds
inksa dks crk ldsaxs_

iq"ih ikSèkksa esa ;qXedksa ds fodkl dh fofHkUu voLFkkvksa ds ckjs esa o.kZu dj ldsaxs_

ijkx.k ds çdkj] mudk egRo rFkk ijkx.k ds fofHkUu rjhdksa ds ckjs esa crk ldsaxs_
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tuu ,oa vkuqoaf'kdh fu"kspu esa gksus okys inksa (;qXed lay;u vkSj f=klay;u) Hkwz.kfodkl] Hkzw.kiks"k dk fodkl
vkSj cht ds fuekZ.k dh çfØ;k dk o.kZu dj ldsaxs_

f}chti=kh o ,dchti=kh chtksa dh lajpuk ds vUrj Li"V dj ldsaxs_

iQy cuus dh çfØ;k vkSj vfu"ksdiQyu dh çfØ;k dk o.kZu dj ldsaxs_

cht&vadqj.k ds ckjs esa crk ldsaxs_

dkf;d tuu dks ifjHkkf"kr dj ldsaxs_

çkÑfrd rFkk Ñf=ke çoèkZu esa varj Li"V dj ldsaxs_

dkf;d tuu ds ykHk vkSj gkfu;ksa dk o.kZu dj ldsaxs_

lw{eizoèkZZu esa Ård laoèkZu rduhd dh Hkwfedk dk o.kZu dj ldsaxs_

lw{eizoèkZu ds ykHkksa dks crk ldsaxsA

19.1 tuu ds çdkj

ikSèkksa esa tuu] rhu çdkj ds gksrs gSa %
(d) dkf;d ([k) vySafxd (x) ySafxd
vySafxd ,oa dkf;d izdkj ds tuu esa tud 'kjhj ds fdlh dkf;d Hkkx ls ;k ;qXedksa
;k fyax dksf'kdkvksa ds fdlh Hkh izdkj ds ;qXeu ds }kjk larfr mRiUu gksrh gSA

dsoy ,d tud lfEefyr gksrk gSA
larfr vkuqoaf'kd :i ls ,dne vius tud dh rjg gh gksrh gSaA

(d) vySafxd tuu fuEu izdkj dk gks ldrk gS %
(i) dkf;d xq.ku (Vegetative multiplication) % ikSèks esa dkf;d tuu fdlh

dkf;d dksf'kdk] dyh ;k vaxksa ls u;s ikSèkksa cuus dh çfØ;k dks dgrs gSaA
blesa ikSèks dk dkf;d Hkkx (tM+] ruk] iRrh ;k dyh) tud ikSèkksa ds 'kjhj
ls vyx gks tkrh gS vkSj ,d Lora=k larfr ikSèkk cu tkrk gSA ;g vySafxd
tuu ds leku gksrk gS ftlesa dsoy lw=kh foHkktu dh vko';drk gksrh gSA
dksbZ ;qXedksa dk ;qXeu ugha gksrk vkSj larfr ikSèkk ,dne tud ikSèks dk ^Dyksu*]
(vkuqoaf'kd ,diqatd) dh rjg gksrk gSaA ge vko`rchth ikSèkksa esa dkf;d tuu
ds çdkjksa dk bl ikB esa ckn esa o.kZu djsaxsA

(ii) [k.Mu (Fragmentation) % rUrqe; 'kSokyksa esa] ;fn fdlh nq?kZVuko'k rarq dbZ
VqdM+ksa esa caV tk, rks çR;sd VqdM+k dksf'kdk foHkktu }kjk 'kSoky dk ,d u;k rarq
cuk nsrk gSA mnkgj.k & Likbjksxk;jkA

(iii) fo[k.Mu (Fission) % tSlk fd ,ddksf'kdh thoksa esa gksrk gS] tSls thok.kq vkSj
;hLVA tuu dksf'kdk dk inkFkZ 2, 4 ;k 8 larfr dksf'kdkvksa esa foHkkftr gks tkrk
gS vkSj fo[k.Mu ds vuqlkj f};qXeh vFkok cgq;qXeh fo[k.Mu dgykrk gSA çR;sd u;h
cuh gq;h larfr dksf'kdk ls ,d u;s tho dk fuekZ.k gksrk gSA

(iv) eqdqyu (Budding) %tud ds 'kjhj esa ,d eqdqy tSlh ckg~;o`f¼] tuu dksf'kdk
fufeZr gksrh gS rFkk 'kh?kz gh mlls vyx gksdj u;s tho ds :i esa o`f¼ djrh gSA
mnkgj.k% ;hLVA
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tuu ,oa vkuqoaf'kdh([k) vySafxd tuu % ;g vySafxd chtk.kqvksa }kjk gksrk gS tks d'kkfHkd (flagellate) vFkok
vd'kkfHkd (nonflagellate) gks ldrs gSaA

chtk.kq fuekZ.k % fuEu  Js.kh  ds  ikSèkksa] ftuesa czk;ksiQkbV~l vkSj VsfjMksiQkbV~l vkrs gSa]
fof'k"V çdkj ds tuu Hkkx tud ikSèks ij vySafxd :i ls ifjofrZr gksrs gS] bUgsa chtk.kq
dgk tkrk gSaA ;g lw{en'khZ gksrs gSa rFkk lqj{kkRed fHkfr }kjk <ds gksrs gSaA tc bUgsa vuqdwy
okrkoj.k feyrk gS] rc ;s vadqfjr gksdj u;k ikSèkk cukrs gSaA mnkgj.k & czsM&iQiQwan] ekWl]
iQuZ vkfnA

(x) ySafxd tuu (Sexual reproduction) esa uj rFkk eknk tuu dksf'kdkvksa dk lay;u
gksrk gS uj rFkk eknk tuu vaxksa }kjk vxqf.kr (haploid) tuu dksf'kdk,a mRiUu gksrs gSaA
tuu dksf'kdkvksa ds lay;u dks fu"kspu dgk tkrk gS vkSj blds ifj.kkeLo:i ;qXeut
(tkbxksV) (f}xqf.kr) dk fuekZ.k gksrk gSA tkbxksV dk iqu% ifjo/Zu ,d u;h larfr dks
tUe nsrk gS] tks f}xqf.kr (diploid) gksrh gSA thou pØ dh voLFkk esa vèkZlw=k.k Hkh gksrk
gS vkSj larfr vius tud dh vkuqoaf'kd Dyksu ugha gksrhA

19.1.1 vlaxtuu

vlaxtuu dqN ikSèkksa esa vySafxd tuu dh ,d vuwBh iz.kkyh gSA mnkgj.k ds fy, MsaMsfy;kWu
tks ijkx.k vkSj fu"kspu ds fcuk gh cht mRiUu djrs gSaA xzhd Hkk"kk esa ,siksfefDll (apomixis)

(vlaxtuu) dk vFkZ gS&feJ.k&fØ;k ds fcuk gh (away from act of mixing)A D;ksafd bl
izfØ;k esa uj vkSj eknk ;qXedksa dk lay;u ugha gksrkA chtkaM dh ,d f}xqf.kr dkf;d dksf'kdk
lh/s ,d Hkzw.k dks mRiUu djrk gS vkSj rc og ,d cht ds :i esa ifjiDo gks tkrk gSA bu chtksa
dk ckn esa izdh.kZu gks tkrk gSA jkspd ckr ;g gS fd vlaxtuu ,d vySafxd izfØ;k gS] ysfdu
;s ikni vius chtksa dk mlh izdkj izdhf.kZr djrs gSa] tSlk fd ySafxd tuu djus okys ikSèkksa esa
gksrk gSA

ikBxr ç'u 19.1

1. tuu dks ifjHkkf"kr dhft,A

............................................................................................................................

2. vySafxd tuu fdl izdkj ySafxd tuu ls fHkUu gksrk gSA

............................................................................................................................
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tuu ,oa vkuqoaf'kdh 3. ;qXed D;k gS\
............................................................................................................................

4. vySafxd tuu ds dksbZ nks çdkjksa ds uke crkb;sA
............................................................................................................................

5. lgh fodYi dk p;u dhft,&

vlaxtuu gS%

(d) ikniksa dk va/dkj esa ifjo/Zu

([k) ikniksa dk ;qXedksa ds lay;u fcuk ifjo/Zu

(x) iq"i.k ds fy, míhiu vuqHko djus esa v{ke gksuk

(?k) ikni o`f¼ ij fuEu rkiØe dk izHkko

19.2 fuEu ikSèkks esa tuu

ge nks fuEurjh tho] ,ddksf'kdh 'kSoky] DysekbMkseksukl vkSj nwljh cgqdksf'kdh; rarqe;
'kSoky] Likbjksxk;jk esa tuu ds izdkjksa dk vè;;u djsaxsA

19.2.1 DySekbMkseksukl (,ddksf'kdh 'kSoky)
1. ;g ,d dksf'kdh 'kSoky gS tks vyo.k tyh; rkykcksa esa ik;k tkrk gSA

2. ikni 'kjhj uk'kikrh ds vkdkj dk gksrk gS ftlesa ladjs fljs ls tqMs+ gq;s nks d'kkHk gksrs gSaA

3. dksf'kdk ds ,d ik'oZ ij ,d n`f"V fcUnq mifLFkr gksrk gSA

4. blesa ,d cM+k gjryod (DyksjksIykLV) ik;k tkrk gSaA

5. dsUnz dh vksj ,d lqfuf'pr dsUnzd gksrk gSaA

6. DyksjksIykLV esa ,d ikbjsuksbM (Pyrenoid) fo|eku gksrk gS (uhps fp=k 19.1 ns[ksa)

fp=k 19.1 ,d DysekbMkseksukl dksf'kdk

iSfiyk

I;kysuqek DyksjksIykLV

n`f"V fcUnq

lkbVksIykTe

ladqpu'khy fjfDrdk

d'kkHk
vk/kjh; dk;

ikbjsuksbM

dsUnzd

eaM d.k
dksf'kdk fHkfÙk
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pychtk.kqvksa }kjk vySafxd tuu

DySekbMkseksukl (Chlamydomonas) ds d'kkHk fxj tkrs gS rFkk og xfr'khy gks tkrk gSA

çksVksIykTe (lkbVksIykT+e rFkk dsUnzd) lw=kh foHkktu }kjk foHkkftr gkssdj 8 twLiksj
(Zoospores) cu tkrs gSaA

tuu dksf'kdk dh fHkfÙk iQwV tkrh gS vkSj pychtk.kq  eqDr gks tkrs gSaA

çR;sd twLiksj ij ,d dksf'kdk fHkfÙk cu tkrh gS vkSj ;g c<+dj ,d o;Ld dksf'kdk dk
:i ys ysrk gSA (fp=k 19.2 b, c)

tuu dksf'kdk dk blds vkxs dksbZ vfLrRo ugha jgrkA

ySafxd tuu

dksf'kdk ls mldk d'kkHk fxjus ls dksf'kdk vxfr'khy gks tkrh gSA

çksVksIykT+e ds lw=kh foHkktu }kjk foHkkftr gksdj 2, 4, 8, 16, 32 larfr dksf'kdk,a cu
tkrh gSaA

çR;sd larfr dksf'kdk esa d'kkHk cu tkrs gSa vkSj ekr` dksf'kdk fHkfÙk ds iQwV tkus ij og
ikuh esa fudy tkrh gSA ;g dksf'kdk ,d xSehV (;qXed) dh rjg dk;Z djrh gSA

çR;sd xsehV dh ckg~; lajpuk ,d&tSlh gksrh gSA lHkh le;qXed (isogamic) gksrs gSaA

nks fHkUu ekr` dksf'kdkvksa esa ls fudys gq;s xSehV (;qXed) ijLij lesdu djrs gSaA

nksuksa xSehVksa dh varoZLrq ijLij lesfdr gks tkrh gS vkSj muls ,d ;qXeut (tkbxksV) cu
tkrk gSA DySekbMkseksukl ds thou&pØ esa dsoy ;qXeut (tkbxksV) dh ,dek=k f}xqf.kr
voLFkk gksrh gSA

tkbxksV ds pkjksa vksj ,d eksVh nhokj cu tkrh gS ftlls og çfrdwy ifjfLFkfr;ksa esa gksdj
fudy tkrk gSA

vuqdwy ifjfLFkfr;ksa (rkieku] vkgkj rFkk ty) ds iqu% ykSV vkus ij blds f}xqf.kr dsUnzd
esa vèkZlw=kh foHkktu }kjk foHkktu gksrk gS vkSj mlls pkj vxqf.kr (haploid) twLiksj cu tkrs
gSA

çR;sd twLiksj esa o`f¼ gksdj ,d u;k o;Ld DySekbMkseksukl cu tkrk gSaA
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tuu ,oa vkuqoaf'kdh

(d) ifjiDo dksf'kdk ([k) 4 larfr dksf'kdk,a (twLiksj vySafxd tuu }kjk curs gSa) (x) twLiksj
tud dksf'kdk dks NksM+us ds ckn (?k] M-] p] N) Lora=k :i ls rSjrs gq;s xSehV vkSj mudk

lay;u (t) ,d lqIr tkbxksV (>) tkbxksV dksf'kdk (tkbxksLiksj) dh vèkZlw=kh foHkktu
ds ckn pkj dksf'kdk,a cu tkrh gaSA

fp=k 19.2 DySekbMkseksukl esa vySafxd vkSj ySafxd tuu

ikBxr iz'u 19.2

1. le;qXetrk (vkblksxSeh) 'kCn dh ifjHkk"kk fyf[k,A DySekbMkseksukl dh dkSu&lh tkfr
le;qXetrk n'kkZrh gSA

............................................................................................................................

2. DySekbMkseksukl esa eh;ksfll (vèkZlw=kh foHkktu) dg¡k gksrk gS\

............................................................................................................................

3. DySekbMkseksukl esa vySafxd tuu fdl fofèk }kjk gksrk gS\ DySekbMkseksul esa pychtk.kqvksa
dk dk;Z D;k gksrk gS\

............................................................................................................................

4. DySekbMkseksukl dh mu tkfr;ksa dk uke crkb, tks vle;qXetrk vkSj fo"k;;qXedrk n'kkZrh
gSaA

............................................................................................................................

5. pychtk.kq vkSj tkbxksLiksj dks ifjHkkf"kr dhft,A
............................................................................................................................

(?k)

(d) ([k) (x)
(N)

(p)

(M-) (t)

(>)
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tuu ,oa vkuqoaf'kdh19.2.3 Likbjksxkbjk (,d cgqdksf'kdh 'kSoky)

lajpuk

1. ;g ,d LoPNan rSjrs jgus okyk 'kSoky gS tks vyo.ktyh; rkykcksa esa ik;k tkrk gSA

2. bldk 'kjhj iafDrc¼ vk;rkdkj dksf'kdkvksa ls feydj cuk jgrk gSaA dksf'kdk,a fljs ls fljs
rd ,d nwljs ls tqM+h gksrh gSa (lw=kkdkj ;k rarqe; 'kSoky)

3. çR;sd dksf'kdk ds Hkhrj tkfr ds vuq:i 1&14 lfiZy] fjcu dh vkÑfr ds gfjryod rFkk
vusdkssa ikbjsukWbM gksrs gSaA

4. dsUnzh; Hkkx esa ,d cM+h èkkuh fjfDrdk (vacuole) fo|eku gksrh gSA

5. ek=k ,d dsUnzd] èkkuh ds eè; esa fLFkr gksrk gS rFkk mls lkbVksIykTeh lw=k lkèks j[krs gSaA

fp=k 19.3 Likbjksxkbjk % lw=k dk ,d va'k

tuu

dkf;d tuu fo[kaMu (Fragmentation) }kjk

1. lw=k fdlh izdkj ds HkkSfrd jlk;u ifjorZu ds mijkar vuqizLFk fHkfr ds Lrj ij NksVs&NksVs
[k.Mksa esa VwV tkrk gSA

2. çR;sd ,slk [k.M ftlesa ,d dksf'kdk esa iqu% iqu% lw=kh foHkktu }kjk o`f¼ gksdj u;k lw=k
cu tkrk gSaA

ySfxd tuu

;g lh<+huqek vkSj ik'oZ ;qXeu }kjk gksrk gSA

lh<+huqek la;qXeu (Scalariform Conjugation) (la;qXeu djrs gq, lw=k ,d lh<+h tSlk
Lo:i çkIr dj ysrs gS (fp=k 19.4)A

dksf'kdk fHkfÙk

gfjryod

ikbjsuksbM

fjfDrdk

dsUnzd

dksf'kdknzO;h lw=k

dksf'kdk nzO;
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fp=k 19.4 Likbjksxkbjk dk thou pØ lh<+huqek la;qXeu (d) lw=k ikl&ikl vk x;s ([k) ;qXeu
ufydk dk cuuk (x) (uj) lw=k esa xSehV dk çkid (eknk) lw=k esa igq¡p tkrk gS (?k) çkid

dksf'kdk esa tkbxksV ls twLiksj cu tkrk gS (M-) lw=k esa ls tkbxksLiksj VwVdj ckgj
vk tkrk gS (p) tkbxksLiksj esa v/Zlw=kh foHkktu gksdj vxqf.kr dsUnzd cu tkrs gS

(N) 3-4 dsUnzd fo?kfVr gks tkrs gSa (t) larfr lw=k cu tkrk gSA

nks lw=k ,d&nwljs ds fcYdqy djhc vk tkrs gSA

nks lw=kksa dh dksf'kdkvksa ds chp ,d ufydk }kjk (ftls la;qXeu ufydk dgrs gS) lEidZ
LFkkfir gksrk gSA

çR;sd dksf'kdk dk lkbVksIykTeh inkFkZ (varoZLrq) xksy vkÑfr çkIr djds ,d xSehV dh
rjg dk;Z djus ds fy;s rS;kj gks tkrk gSaA

,d dksf'kdk (uj) dk ;qXed (xSehV) la;qXeu ufydk esa ls gksdj nwljh dksf'kdk (eknk)
ds Hkhrj igq¡p tkrk gSA

çR;sd lw=k ;k rks uj ;k eknk ds :i esa dk;Z djrk gSA

nks ;qXedksa dh varoZLrq ijLij lesfdr gksdj ,d f}xqf.kr ;qXeut (tkbxksV) cuk ysrh gSA

la;qXeu ufydk

dsUnzd

r:.k rarq

;qXek.kq fHkfÙk

;qXek.kq

(d) ([k) (x)

vidf"kZr (u"V gksrk gqvk)

(M-)

(?k) (p) (t)

(N)
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tuu ,oa vkuqoaf'kdhtkbxksV ds pkjksa vksj ,d eksVh nhokj cu tkrh gS vkSj bl n'kk esa og çfrdwy ifjfLFkfr;ksa
dks lgu dj ldrk gSA iqu% vuqdwy ifjfLFkfr;ksa ds ykSV vkus ij blds f}xqf.kr dsUnzd esa
ehvksfll }kjk foHkktu gksdj pkj vxqf.kr dsUnzd cu tkrs gS buesa ls rhu dssUnzd fo?kfVr
gks tkrs gSA

vadqj.k gksus ij tkbxksV dh nhokj iQV tkrh gS vkSj ,d NksVh ufydk&tSlh lajpuk ckgj
fudy vkrh gS ftlds Hkhrj ,d vxqf.kr dsUnzd gksrk gSA

ckj&ckj ekbVksfll foHkktu }kjk ;g NksVh ufydk c<+rh gqbZ ,d lw=k cuk ysrh gSA

pawfd DySekbMkseksukl rFkk Likbjksxkbjk esa eq[; ikni 'kjhj ds Hkhrj dh dksf'kdk,a gh
xSehV cukrh gS] blfy;s bu thoksa dks xSehVksiQkbV (;qXedksn~fHkn) dgrs gSaA

ikBxr ç'u 19.3

1. Likbjksxkbjk esa dkf;d tuu fdlds }kjk lEiUu gksrk gS\
............................................................................................................................

2. Likbjksxksbjk esa gksus okys ySafxd tuu ds çdkj dks fdl uke ls iqdkjrs gSA
............................................................................................................................

3. Likbjksxkbjk esa eh;ksfll dc gksrk gSA
............................................................................................................................

19.3 vko`rchth (,aft;ksLieZl] iq"ih ikSèkksa esa tuu)

,aft;ksLieZl dkf;d tuu ds lkFk yaSfaxd tuu] nksuksa gh fofèk;ksa }kjk tuu] djrs gSaA bl Hkkx
esa ge buds ySafxd tuu ds fo"k; esa vè;;u djsaxsA tSlk fd vki tkurs gSa ySafxd tuu] iq"i
esa mifLFkr uj rFkk eknk xSehVksa (;qXedksa) ds lay;u }kjk gksrk gSA bl çdkj iq"i] ikSèks dh tuu
bdkbZ gSA

ikSèkksa esa iQwy fdrus le; ds ckn yxrs gSa\ fofHkUu ikSèkksa esa ;g vofèk fHkUu gksrh gSA

,aft;ksLieks± dks muds thou&pØ iwjk djus esa rFkk iq"i yxus ds vkèkkj ij ,do"khZ] f}o"khZ vkSj
cgqo"khZ ikSèkksa ds :i esa oxhZÑr fd;k tkrk gSaA

(a) ,do"khZ (Annuals) & os ikSèksa tks dsoy ,d lky (½rq) rd thfor jg ikrs gSaA bu ikSèkksa
esa ,d gh ½rq ds Hkhrj iQwy Hkh yxrs gS vkSj cht Hkh cu tkrs gSA ;g ,do"khZ dgykrs
gSA mnkgj.k & eVjA

(b) f}o"khZ (Biennials) & ,sls ikSèks tks viuk thoupØ nks ½rqvksa (nks o"kks±) esa iwjk djrs gS]
f}o"khZ dgykrs gSA igys o"kZ esa ikSèkk dkf;d voLFkk esa jgrk gS vkSj nwljs o"kZ esa mlesa iQwy]
iQy vkSj cht yxrs gSa vkSj mlds ckn ikSèkk ej tkrk gSaA mnkgj.k&ewyh
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tuu ,oa vkuqoaf'kdh (c) cgqo"khZ (Perennials) & ,sls ikSèks tks vusd o"kZ rd thfor jgrs gS] cgqo"khZ dgykrs gSA
budh dkf;d voLFkk ,d ls ysdj dqN o"kkZsa rd pyrh gS vkSj mlds ckn buesa iQwy] iQy
vkSj cht gj o"kZ yxrs gSA mnkgj.k% vke] ihiy] uhe bR;kfnA

(d) ,d'k%iQyuh (Monocarpic) & dqN cgqo"khZ ikSèks vius iw.kZ thou dky esa dsoy ,d
ckj gh iQyrs&iQwyrs gS vkSj mlds ckn ej tkrs gSaA ,sls ikSèks dks ,d'k%iQyuh dgrs gSA
mnkgj.k & ckalA

(e) cgq'k%iQyuh (Polycentric) & ,sls ikni tks vius thou dky esa dbZ ckj iq"i.k vkSj
iQyu n'kkZrs gSa vkSj dqN o"kZ rd thfor jgrs gSa cgq'k%iQyuh dgykrs gSa tSls dbZ cgqo"khZ
iQyiznk;h o`{k mnkgj.kkFkZ vke] ve:n] lsc vkSj uk'kikrhA

iq"i dh mRifÙk dk lekjaHku

cht vadqfjr gksdj ,d u;k ikSèkk curk gSA ;g ;qok ikSèkk lfØ;rkiwoZd c<+rk gS vkSj
rc rd c<+rk gS tc rd fd ,d fuf'pr vkdkj vkSj vkÑfr ds lkFk blds dkf;d
Hkkx (tM+] ruk] ifÙk;k¡) vPNh rjg ls fodflr ugha gks tkrs gaSA thoupØ dh ;g
n'kk fd'kksj vFkok ;qok izkoLFkk (ckY; voLFkk) dks çdV djrh gSaA

,d fuf'pr le; ds ckn ikSèks dh dkf;d o`f¼ iw.kZ gks tkrh gS vkSj o`f¼ tuu voLFkk
;k o;Ld voLFkk dh rjg 'kq: gks tkrh gSA dkf;d çjksg f'k[kkxz tuu ;k iq"i f'k[kkxz
esa cnyus yxrk gS rFkk iQwy yxuk 'kq: gks tkrk gSA Åij crk, vuqlkj ;g ifjorZu
dkf;d ls iq"i yxus dh voLFkk rd vkus esa ,d o`{k dks dbZ o"kZ yx tkrs gSa ysfdu
,do"khZ ikSèkksa esa ;g vofèk dqN lIrkg ;k fnuksa dh gh gksrh gSA

rkfydk 19.1 ;qok rFkk o;Ld çjksg esa varj

;qok çjksg o;Ld  çjksg

1. NksVk] dksey LrEHk ftlesa FkksM+h&lh gh 1. lqfodflr LrEHk rFkk ifÙk;k¡ gksrh
u;h&u;h ifÙk;ka gksrh gSA gSA

2. ifÙk;ksa dh vkÑfr rFkk vkdkj ,d ls 2. ifÙk;ksa dh vkÑfr vkSj mudk vkdkj
cus jgrs gSA cnyrk gSA

3. çjksg esa mu mn~nhiuksa ds çfr vuqfØ;k 3. çjksg esa iQwy yxkus okys  mn~nhiuksa
ugha gksrh ftuls iQwy curs gSA ls vuqfØ;k gksrh gSA

^/kU; iQlyksa (cereals) esa] ikSèkksa esa iQwy yx ldus ds fy;s de ls de lkr ifÙk;ksa
dk gksuk vko';d gSA

iq"iu dks çHkkfor djus okys dkjd

ikSèkksa esa iQwyksa dk yxuk rkieku (olarhdj.k) rFkk çdk'k (çdk'kdkfyrk) }kjk çHkkfor
gksrk gSA
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tuu ,oa vkuqoaf'kdholarhdj.k (Vernalisation) : fuEu rki mipkj ftlesa iQwy dk cuuk çsfjr gksrk gS
olarhdj.k dgyrk gSA

çdk'kdkfyrk (Photoperiodism) : ;g fdlh ikSèks esa o`f¼ rFkk iq"iu dh og vuqfØ;k gS
tks ikSèkksa ij iM+us okys çdk'k dh dkykofèk ds çfr gksrh gS (foLr`r tkudkjh ds fy;s ikB 19

nsf[k;s)A

iq"iksa esa fyax % vki ikB 5 (iQwy] iq"iØe] iQy rFkk dqyksa) esa igys gh i<+ pqds gS fd iQwy
;k rks f}fyaxh (iaqdslj rFkk L=khdslj nksuksa ls la;qDr) gks ldrs gS ;k (,dfyaxh&iqadsljh vFkok
L=khdsljh)A

dqN ,dfyaxkJ;h (monoecious) Lih'kht esa (i) fyax fuèkkZj.k dk vkèkkj ;k rks Øksekslkseh gks
ldrk gSA mnkgj.k ds fy;s xx vkSj xy Øksekslkseksa dk gksuk ;k (ii) uj rFkk eknk ikSèkksa esa muds
o`f¼ inkFkks± ds Lrj esa varj ik;k tkuk gks ldrk gSA mnkgj.k ds fy;s [khjk dqdfel
(Cucumis) ds mu ikSèkksa esa ftuesa uj iQwy yxrs gSa] ftcjsfyu (o`f¼ inkFkZ) dh ek=kk eknk
ikSèkksa dh vis{kk vfèkd ik;h tkrh gSA vkuqoaf'kdr% eknk ikSèkksa esa ;fn ckgj ls  ftcjsfyu izkIr
djokbZ tk;s rks muesa Hkh uj iQwy curs gSaA blh Øe esa ;fn uj ikSèkksa dks vkWfDlu vFkok bfFkyhu
}kjk mipkfjr fd;k tk;s rks muesa dk;Z'khy eknk iq"i fudy vk ldrs gSA ;s vuqfØ;k,¡ dSukfcl
(Cannabis) esa gksrh ik;h x;h gSaA

iq"i ds Hkkx

tSls vki igys gh i<+ pqds gks ,d çk:fid iq"i esa pkj pØ iq"iklu ;k iq"ioàr ij yxs jgrs
gSaA ;g pØ iq"i ds ckgj ls gh Li"V gksrs gSaA

(d) ckg~;ny pØ --------------------------------- ckg~; nyksa ls feydj curk gSA

([k) nypØ --------------------------------- ia[kqfM+;ksa ls feydj curk gSA

(x) iqeax --------------------------------- iaqdsljksa ls feydj curk gSA

(/) tk;kax ;k L=khdslj --------------------------------- vaMiksa ls feydj curk gSA

tuu esa budh Hkwfedk ds fo"k; esa ;kn djsaA nks ckgjh pØksa dks vuko';d vFkok vfrfjDr
ds :i esa tkuk tkrk gS D;ksafd ;s tuu çfØ;k esa Hkkx ugha ysrsA vU; nks pØ vFkkZr iqeax (uj
tuu vax) vkSj tk;kax (eknk tuu vax) dks vko';d pØ ds :i esa tkuk tkrk gS D;ksafd
budh vuqifLFkfr esa iQwyksa esa tuu çfØ;k vliQy gks tk;sxhA
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tuu ,oa vkuqoaf'kdh

fp=k 19.5 ,d çkÑfrd iq"i dh vuqçLFk dkV

ikBxr ç'u 19.4

1. bu 'kCnksa dh ifjHkk"kk fyf[k;sµ (d) ,do"khZ ([k) f}o"khZ (x) cgqo"khZ ikSèks

............................................................................................................................

2. iq"iu çsfjr djus okys dkjdksa dh lwph cukb;sA

............................................................................................................................

3. ,d ,slk mnkgj.k nhft, ftlesa gkWeksZu (o`f¼ inkFkZ) ds ckgjh mipkj ls iQwy ds fyax dks
cnyk tk ldrk gSA

............................................................................................................................

4. fdlh iq"i ds vko';d pØksa ds uke crkb,A

............................................................................................................................

19.4 iqadslj] y?kq chtk.kq/kuh vkSj ijkxd.k

iqadslj esa ,d ijkxdks'k gksrk gS ftlesa pkj ijkx iqV ;k ekbØksLiksjsfUt;k (y?kq chtk.kqèkkuh)
gksrs gSaA ;g ,d irys ls rarq }kjk voyfEcr gksrs gSaA çR;sd chtk.kqèkkuh cM+h dksf'kdkvksa dk
,d iaqt gSa ftuds dsUnzd lqLi"V rFkk dksf'kdknzO; i;kZIr ek=kk esa ik;k tkrk gSA ;s chtk.kq tuu
ekr` dksf'kdk,a ;k ijkxd.k ekr` dksf'kdk,a gksrh gSa (fp=k 19.6)A çR;sd ijkxèkkuh tc
ifjiDo gks tkrh gS rks dbZ dksf'kdkvksa ls cuh ,d vyx fHkfÙk cu tkrh gSA blesa fuEu irZ
fo|eku gksrs gSaA

(i) lcls ckg;irZ (,ihMfeZl)

(ii) eè; dh irZ ftlesa iryh fHkfÙk okyh dksf'kdk;sa gksrh gSaA

(iii) lcls Hkhrjh irZ] VsihVe (tapetum) ftldh cM+h&cM+h dksf'kdk,s gksrh gS vkSj tks
ifjofèkZr gksrs gq, ijkxd.kksa dks iks"k.k çnku djrh gSA

iqdsalj (iqeax)vaMi (tk;kax)

ny
(nypØ)

ckg~;nypØ

iq"iklu
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tuu ,oa vkuqoaf'kdh

fp=k 19.6

y?kqchtk.kq ekr` dksf'kdk,a (Microspore Mother Cells) esa v/Zlw=k.k gksrk gS vkSj muesa ls
çR;sd ls pkj&pkj vxqf.kr y?kqchtk.kq (ijkxd.k tks vxqf.kr gksrs gaS) curs gS] ftuesa ls izR;sd
iaq;qXed vFkok ijx&d.kZ dh izFke dksf'kdk n'kkZrk gS vkSj tks ,d prq"d (Tetrad) ds :i esa
O;ofLFkr gksrs gSa (fp=k 19.7a)

y?kqchtk.kq ls u;s iqa;qXedksn~fHkn (Male Gametophyte) dk ifjo/Zu

(i) y?kqchtk.kq (ijkxd.k) dh fHkfÙk eq[;r% nks irkZsa ls cuh gksrh gS (fp=k 19.7 b)A

1. ckÞ;pksy (Exine) ckg~; pksy (Exine) vR;fèkd etcwr inkFkZ Liksjksiksyksfuu ls
cuh gksrh gSA (bldh lajpuk Lih'kht dh igpku esa lgk;d gks ldrk gS) vkSj lkFk
esa iryh xqgk;sa (tuufNUnz)A ijkxufydk] ijkxd.k esa ls tuu fNnz (Germpore)
}kjk ckgj fudyrh gSA

2. Hkhrjh iryh] lsY;wyksl ls cuh ijr var%pksy (Intine)A

(ii) y?kqchtk.kq dk dsUnzd ckgjh lrg dh vksj xfr djrk gS vkSj dksf'kdk ,d cM+h dkf;d
dksf'kdk vkSj ,d NksVh tufur dksf'kdk dk #i ys ysrh gSaA

(d) ijkxd.k dk ckg~; n`'; ([k) ijkxd.k dk vkarfjd n`';

fp=k 19.7 ijkxd.k dh lajpuk

bl O;oLFkk esa LVksfe;e iQVus ls ijkxd.k ckgj fudyrs gS vkSj fc[kj tkrs gSaA

,ihMfeZl

,aMksFkhfy;e

laogu caMy

ijkx d.k ls Hkjs
ijkx dks"k

,Dlkbu
buVkbu

tuu fNnz
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tuu ,oa vkuqoaf'kdh Lo;a ijkxd.k uj ;qXed (Male gamete) ugha gksrk gSaA ;g og lajpuk gS tks uj ;qXed
cukrh gS blfy;s ijkxd.k dks ;qXedhn~fHkn dgk tkrk gSaA

L=khdslj (Pistil), xq:chtk.kqèkkuh (Megasporangium) rFkk Hkwz.kiks"k (Endosperm)

chtk.M dk eq[; Hkkx nks vkoj.kksa (Integuments) ds Hkhrj can gksrk gS vkSj dsoy ,d lqjk[k]
lw{e}kj (Micropyle) vukofnr jg tkrk gSA chtk.M] v.Mk'k; dh nhokj ls ,d oàr
}kjk tqM+k jgrk gS ftls Ý;wfudqyl (Funiculus) dgrs gSaA chtkaM dk lw{e }kj ds foijhr fLFkr
{ks=k fuHkkx (Chalaza) dgykrk gS] tks vkèkkjh; Hkkx gksrk gS (fp=k 19.8a)A

eknk ;qXed (Female Gamete)

iq"i esa tk;kax ;k L=khdslj eknk tuu vax dks çLrqr djrk gSA çR;sd L=khdslj ofrZdk] ofrZdkxz
vkSj v.Mk'k; ls feydj curk gSA izR;sd v.Mk'k; esa ,d ;k ,d ls vfèkd v.Mi (ovule)
gksrs gSa tks Hkfo"; ds cht gksrs gSaA v.Mk'k; ds Hkhrj chtk.Mklu ds Åij ls chtk.M ,d
ç{ksi.k ds #i esa yxk gksrk gSA ;g ewnwrd ls curk gS ,oa U;wlSyl dgykrk gS ,d ;k nks irks±
ls ftUgsa vkojd dgrs gSa] <dk gksrk gSA ;g vkojd U;wlSyl (chtk.Mdk;) dks pkjks vksj ls
<ds jgrk gS ysfdu ,d ladh.kZ iFk jg tkrk gS ftls lw{e}kj vFkok chtk.M}kj (Micropyle)
dgrs gSa ftlds }kjk ijkx ufydk ços'k dj ldrh gSA tSls&tSls chtk.M o`f¼ djrk gS] ,d
oàr&tSlh lajpuk] chtk.M oàr (Funiculus) curh gS ftldk nwljk fljk chtk.Mklu ls tqM+k
jgrk gS (fp=k 19.8b)A

(d) ([k)

fp=k 19.8 (d) chtk.M ([k) tk;kax ds Hkkx

eknk ;qXedksn~fHkn (Female Gametophyte) dk ifjo/Zu
chtk.Mdk; (Nucellus) ds lkFk&lkFk ,d vdsyh gkbiksMeZy dksf'kdk (,fiMfeZl ls uhps)
c<+rh gS vkSj xq:chtk.kq ekr` dksf'kdk (Megaspore mother cell) cu tkrh gSA ;g ekr`
dksf'kdk v/Zlw=kh foHkktu djrh gS vkSj pkj vxqf.kr xq:chtk.kq dksf'kdk;sa cukrh gSaA muesa ls
rhu vDlj u"V gks tkrs gS rFkk ckdh cpk gqvk ,d lfØ; xq:chtk.kq curk gSA ;g o`f¼ djrk
gS vkSj mldk chtk.Mdk; rhu yxkrkj lw=kh foHkktu djrk gS ftlds iQyLo:i vxqf.kr dsUnzd
cu tkrs gSaA

fuHkkx

,aVhiksMy
fuf'pr dsUnzd

vkojd

lgk;dksf'kdk

lw{e}kj

Ý;wfudy

v.Mdksf'kdk

gkbye

chtk.M dksf'kdk

vaMtHkzw.kdks"k
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tuu ,oa vkuqoaf'kdh;g c<+h gq;h v.Mkdkj lapjuk ftlesa vkB vxqf.r dsUnzd gksrs gS Hkzw.kdks"k (Embryo sac)
dgykrh gSA ;s dsUnzd foLFkkfir gksdj rhu lewg esa O;ofLFkr gks tkrs gSaA rhu dsUnzd Hkzw.kdks"k
esa vofLFkr lw{e}kj dh fn'kk esa igq¡p tkrs gSa 'ks"k rhu foijhr fn'kk esa rFkk ckdh cps nks dsUnz
esa igq¡p tkrs gSaA lHkh dsUnzdksa ds pkjksa vksj dksf'kdk f>Yyh cu tkrh gS flok; nks ds tks
Hkzw.kdks"k ds eè; gksrs gS ftUgsa dsUnzd dksf'kdk dgk tkrk gSA

chtkaM dk; ds Hkhrj Hkzw.kdks"k (Embryo sac) eknk ;qXedksn~fHkn fo|eku gksrk gSaA bl çdkj ifjiDo
chtk.M ds Hkhrj Hkzw.kdks"k ds vanj vkB vxqf.kr dsUnzd gksrs gS fdUrq dksf'kdk,a dsoy lkr gksrh gSA
lw{e}kj fljs ij cuh rhu dksf'kdk,a v.M midj.k (Egg apparatus) cukrh gSa rFkk pykt+k&fljs ij
fLFkr rhu dksf'kdk,a izfrO;klkar dksf'kdk,a (Antipodal Cells) gksrh gSaA 'ks"k nks dsUnzd Hkwz.kdks"k ds
eè; esa vk tkrs gS vkSj ijLij lesfdr gksdj f}xqf.kr f}rh;d dsUnzd (secondary  nucleous) cukrs
gSA v.M midj.k esa ,d rks v.M dksf'kdk (eknk ;qXed) gksrh gS vkSj 'ks"k nks lgk; dksf'kdk,a
(Synergids) gksrh gSaA ,d iw.kZ fodflr Hkzw.kdks"k esa U;wlSyl ds lkFk&lkFk vè;koj.k vkSj chtk.Mklu
gksrk gS] tks feydj ifjiDo chtk.M cukrs gSaA bl n'kk esa chtk.M fu"kspu dh izrh{kk djrs gSa tks
ijkxd.k }kjk voeqDr ;qXed }kjk lEiUu gksrk  gSA

Hkwz.kdks"k dh dksf'kdkvksa rFkk dsUnzdksa ds dk;Z
f}rh;d dsUnzd & fu"kspu ds nkSjku] f}rh;d dsUnzd ,d uj ;qXed ls lesfdr gksdj
,d frgjk lesdu dsUnzd (2n + n = 3n) cukrk gSA bls çkFkfed dsUnzd (Primary
Endospism Nucleus) dgrs gSaA blh ls vusd ikSèkksa esa cht dk vkgkj&lap;h Hkzw.kiks"k
curk gSA

v.M dksf'kdk & ;g nwljs uj xSehV ds lkFk lesfdr gksdj ;qXeut (Zygote) cukrh
gS vkSj blh esaa ifjoèkZu gksdj Hkzw.k vkSj fiQj ikSèkk curk gSA bls gh f}fu"kspu (Double
Fertilisation) dgk tkrk gSA

lgk; dksf'kdk, ¡ & bUgsa fu"kspu dh fØ;k esa lgk;d ekuk tkrk gSA ;s ijkxuyh dks v.M
dksf'kdk dh vksj fufnZ"V dj nsrh gSaA

izfrO;klkar dksf'kdk,a & dksbZ dk;Z ughaA

ikBxr ç'u 19.5

1. y?kq chtk.kq/kuh dh lcls Hkhrjh irZ dkSu&lh gksrh gS\
............................................................................................................................

2. ml vax dk uke crkb, tgka ijkxd.k curs gSaA
...................................................................................................................

3. ijkx&d.k dh nks irks± ds uke crkb,A
...................................................................................................................

4. ifjiDo chtk.M ds nks Hkkxksa ds uke crkb,A
...................................................................................................................
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tuu ,oa vkuqoaf'kdh 19.4.1 ijkx.k (Pollination)

tc ijkxdks"k ls fudy dj ifjiDo ijkxd.k mlh iztkfr vFkok fdlh vU; Lih'kht ds fdlh
iQwy ds ofrZdkxz (stigma) ij LFkkukarkfjr gks tkrs gSa] rks mls ijkx.k dgrs gSaA

ijkx.k % ijkxd.kksa dk ijkx dks"k ls iQwy ds ofrZdkxz ij igq¡pus dks ijkx.k
dgrs gSaA ijkxd.k nks çdkj dk gksrk gSA

ijkx.k

Loijkx.k ijijkx.k
(Self–Pollination) (Cross–Pollination)

,d iQwy ds ijkxd.kksa dk mlh iQwy vFkok ijkxd.kksa dk mlh Lih'kht ds fdlh nwljs ikSèks
mlh ikSèks ds fdlh vU; iQwy ds ofrZdkxz ij vFkok fdlh vU; fHkUu iztkfr ds ikSèks ds iQwy

igq¡puk] tSls fd xqM+gy ds iQwy esaA ds ofrZdkxz ij igq¡puk] tSls fd rkM+ esaA

ijkx.k dk egRo

1. blds ifj.kke ls fu"kspu gksrk gS rFkk chtk.M ls cht cu tkrk gSaA

2. ij&ijkx.k dh fLFkfr esa thuksa ds u, la;kstu cuus ls ikSèkksa dh u;h&u;h fdLesa cu tkrh gSaA

3. ijkx.k ds nkSjku ijkxuyh ls o`f¼ gkWeksZu fudyrs gS tks v.Mk'k; dks iQy esa cny nsrs gSaA

ijkx.k dh fØ;k fofoèk ckgjh lkèkuksa tSls ok;q] ty] dhVksa] if{k;ksa ;k vU; çkf.k;ksa }kjk lEiUu
gksrh gSA vkb, ij&ijkxd.k ds mu fofoèk lkèkuksa dk vè;;u djsa tks ,d iQwy ds ijkxd.kksa
dks nwljs iQwy ds ofrZdkxz rd igq¡pkrs gSaA

ijijkxd.k dks leFkZu nsus okys iq"iksa dh fof'k"Vrk,a

1. ok;q }kjk ijkx.k (ok;q&ijkx.k (Anemophily) : (,uheksl & ok;q_ fiQy & I;kj
djuk)

(i) iQwy NksVs] fcuk jax okys] rFkk edjanjfgr ,oa lqxaèkjfgr gksrs gSaA

(ii) iQwyksa esa ijkxd.k cgqr la[;k esa curs gSa D;ksafd ok;q }kjk nwljs iQwyksa rd igq¡pk, tkus
esa cgqr ls ijkxd.k csdkj Hkh gks tkrs gaSA

(iii) ijkxd.k NksVs] gYds vkSj dHkh&dHkh ia[kksa ls ;qDr Hkh gksrs gSaA

(iv) ofrZdkxz] vis{kkÑr cM+s] ckgj dks fudys gksrs gSa vkSj dHkh&dHkh jksfey gksrs gSa rkfd
;s ijkxd.kksa dks vius Hkhrj iQalk ldsa] mnkgj.k ?kklsa rFkk dqN dSDVlA

2. dhVksa }kjk ijkxd.k (dhV&ijkx.k& Entomophily) % (,UVkseks = dhV] fiQy = I;kj)

(i) iQwy vkerkSj ls cM+s vkdkj ds] jaxnkj vkSj pVdhys gksrs gSa rkfd ;s dhVksa dks viuh
vksj vkdf"kZr dj ldsaA
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tuu ,oa vkuqoaf'kdh(ii) buesa ls dqN iQwy edjan Lkzko mRikfnr djrs gSa rkfd dhV vkdf"kZr gks ldsaA lkfYo;k ds
iQwyksa esa eèkqefD[k;ksa }kjk ijkx.k ds fy;s dqN fo'ks"k vuqdwyu gksrs gS (fp=k 19.9)A

fp=k 19.9 eèkqefD[;ksa }kjk lkfYo;k ds ijkxd.k

3. ty }kjk ijkxd.k (ty&ijkxd.k& Hydrophily) (gkbMªl & ikuh)

;g tyh; ikSèkksa esa gksrk gSA

(i) bu iztkfr;ksa esa ijkxd.k cgqr la[;k esa curs gSaA

(ii) ijkxd.k ty dh lrg ij rc rd rSjrs jgrs gSa tc rd fd os eknk iQwyksa ds
ofrZdkxz ds lEidZ esa ugha vkrsA mnkgj.k & gkbfMªyk (Hydrilla), oSfylusfj;k
(Vallisneria) vkfn dh iztkfr;ksa esaA

4. çkf.k;ksa ds }kjk ijkx.k (çkf.k&ijkx.k& Zoophily) (Zoon = tkuoj@çk.kh)

bl çdkj ds ikSèkksa ds iQwy vius pVdhys jaxksa] vkdkj] lqxaèk vkfn ls tkuojksa dks viuh vksj
vkdf"kZr djrs gSaA mnkgj.k ds fy;s 'kdj[kksjk (Sunbird) dsuk] XySfM;ksyl vkfn iQwyksa dk
ijkx.k djrk gS] rFkk fxygfj;k¡ lsey ds o`{kksa ds iQwyksa esa ijkx.k djrh gSaA

vusd ikSèkksa es euq"; Ñf=ke ijkx.k lEiUu djds ladj iztkfr;ka cukrs gSaA

ijijkx.k dks leFkZu nsus okys dqN vuqdwyu

1. ,dySafxdrk (Unisexuality) : iQwy ;k rks dsoy uj ;k eknk gks ldrs gSa] tks vyx&vyx
ikSèkksa ij yxrs gS tSls iihrk] rkM+A

2. fHkUudkyiDork (Dichogamy) : uj rFkk eknk vax vyx&vyx le; ij ifjiDo gksrs
gSa LohV&ih rFkk lkfYo;k esa ijkxdks"k ofrZdkxz ls iwoZ ifjiDo gks tkrk gS rFkk 'kjhiQsa esa
vaMi igys ifjiDo gksrk gS ijkxdks"k ckn esaA

3. Lo&caè;rk (Self sterility) : ;fn ijkxd.k mlh iQwy ds ofrZdkxz ij vk igq¡ps rc Hkh
ijkxd.k fu"kspu lEiUu djkus esa v{ke gksrs gSA mnkgj.k & fiVwfu;k] lscA

ijkxdks"k

ofrZdk

rarq
eD[kh



fVIi.kh

thofoKku

ikniksa esa tuu

 18

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh Loijkxd.k lqfuf'pr djkus okyh ;qfDr;¡k %

(i) vuqEehY; ijkx.k (Cleistogamy) & ifjiDo gksus ij Hkh iQwy iwjh rjg ugh [kqyrsA

(ii) uj rFkk eknk ySafxd vax ,d gh le; ij ifjiDo gksrs gSA mnkgj.k & ewaxiQyhA

ikBxr ç'u 19.6

1. ijkx.k fdls dgrs gS

............................................................................................................................

2. fuEu ds fy;s mi;qDr 'kCn crkb,

(i) iQwy [kqyrs ugha gS vkSj muesa Lo&ijkxd.k gks tkrk gSA

..................................................................................................................

(ii) uj] eknk tuu vax vyx&vyx le; ij ifjiDo gksrs gSA

..................................................................................................................

3. dhV&ijkfxr iQwyksa ds nks y{k.k crkb,A

(i) .......................................................................................................................

(ii) .......................................................................................................................

19.4.2 fu"kspu (Fertilization)

ijkxd.k lgh ofrZdkxz ij igq¡p tkrs gS vkSj 3&dksf'kdh; cu tkrs gSaA ;fn os iwoZ
esa gh 3&dksf'kdh; nks uj;qXedksa vkSj ,d ufydk vFkok dkf;d dksf'kdk;qDr u gksa
rks muesa vadqj.k gksus yxrk gSA

ijkxd.kksa esa ls ,d ufydk tSlh lajpuk ijkxuyh (Pollen tube) tuu fNnz esa ls ckgj dks
fudy vkrh gSA ijkxd.k dk inkFkZ bl uyh esa pyk tkrk gS vkSj ukfydk dsUnzd (tube

nuclens) ijkx&ukfydk ds 'kh"kZ ij igq¡p tkrk gSA

ijkxuyh ofrZdkxz vkSj ofrZdk ds Årdksa ls gksrs gq, varr% lw{e }kj ds ekè;e ls chtk.M
ds Hkhrj pyh tkrh gSA

dkf;d dksf'kdk u"V gks tkrh gS vkSj tuu dksf'kdk esa foHkktu gksdj nks iqe.kq (uj
;qXed) cu tkrs gSaA

ijkxuyh dk fljk iQwV tkrk gS vkSj nks iqe.kq Hkzw.kdks"k ds Hkhrj izos'k dj tkrs gSaA

buesa ,d iqe.kq v.Ms ds lkFk layfer gks tkrk gS (;qXed lay;u] Syngamy) vkSj ;qXeut
cukrk gSA nwljk iqe.kq f}rh;d dsUnz ds lkFk lesfdr gks tkrk gS rFkk çkFkfed ,aMksLieZ dsUnzd
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tuu ,oa vkuqoaf'kdhcu tkrk gSA bl çfØ;k dks nksgjk fu"kspu (v.M rFkk f}rh;d dsUnzd) vkSj frgjk lay;u
(f}rh;d dsUnzd rFkk ,d iqe.kq dsUnzd) dgk tkrk gSA

frgjs lay;u ds ckn] çkFkfed Hkzw.kiks"k dsUnzd esa ifjoèkZu gksdj rFkk Hkzw.kiks"k cu tkrk gSA
bl çfØ;k dks f}fu"kspu dgrs gSA

Hkzw.kiks"k] ifjoèkZu'khy Hkzw.k dks iks"k.k çnku djrk gSA

ckn esa lgk;d dksf'kdk,a (lgk; dksf'kdk) rFkk izfrO;klkar dksf'kdk,a (antipodal cells)

fo?kfVr gks tkrh gSaA

fu"kspu dk egRo

(i) ;g v.Mk'k; esa o`f¼ ds fy;s míhiu iSnk djds] iQy ds :i esa fodflr gksus dh çfØ;k
dks vkxs c<+krk gSA

(ii) y{k.kksa ds iqul±;kstu esa lgk;rk djds nks vyx&vyx O;f"V;ksa ls vk;s thu ijLij fey
tkrs gS vkSj ;qXeut cukrs gSaA

fu"kspu ds i'pkr vk, cnyko

f}fu"kspu ds ckn tks ?kVuk,a vkrh gS] muesa Hkzw.kdks"k rFkk Hkwz.k vkSj chtk.M dh ifjiDork ls
cht cuuk rFkk v.Mk'k; ls iQy cuus dh çfØ;k gksrh gSA

(d) Hkwz.kiks"k (Endosperm) : Hkzw.k cuus ls igys Hkwz.kiks"k dk cuuk 'kq: gksrk gSA D;k vki crk
ldrs gS D;ksa\ ,slk blfy;s gksrk gS fd tkbxksV ls Hkzw.k cuus ds le; iks"kd Ård dk mifLFkr
gksuk vko';d gSA çkFkfed dksf'kdk,a yxkrkj foHkkftr gksrh jgrh gS rFkk ,d Hkzw.kiks"k Ård
cuk ysrh gSaA ,slh rhu fofèk;ka gS ftlls Hkwz.kiks"k ifjof/Zr gks ldrk gSA

(i) dsUnzdh; Hkwz.kiks"k (Nuclear Endosperm) : bl çdkj ds Hkzw.kiks"k ds ifjo/Zu esa
dsUnzd ckj&ckj foHkkftr gksdj Lora=k dsUnzd cukrk gS tks Lo;a ,d cM+k lk dsUnzh;
LFkku NksM+dj fdukjs ij O;ofLFkr gks tkrk gSaA blds lkFk gh dksf'kdk fHkfÙk dk
fuekZ.k 'kq: gks tkrk gS vkSj ifjiDo gksus ij Hkwz.kiks"k dksf'kdh; gks tkrk gSA ;g
Hkzw.kiks"k dk lcls lkekU; çdkj dk ifjo/Zu gS vkSj bls eDdk] xsagw bR;kfn esa ns[kk
tk ldrk gSA

(ii) dksf'kdh; (Cellular) % çdkj ds Hkzw.kiks"k esa çR;sd dsUnzdh; foHkktu ds ckn
lkbVksdkbusfll gksrh gS tks 'kq: ls gh bls dksf'kdh; cukrk gSA

(iii) gsyksfc;y (Helobial) % çdkj ds Hkwz.kiks"k esa çFke lw=kh foHkktu esa nks vleku
dksf'kdk,a curh gSA blds ckn ds foHkktu Lora=k :i ls dsUnzdh; gS] ysfdu
dksf'kdk nzO; foHkktu ds mijkar dksf'kdh; gks tkrk gSA
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tuu ,oa vkuqoaf'kdh cht ds ifjiDo gksus ls iwoZ gh ifjofèkZr gksrs gq, Hkzw.k }kjk Hkzw.kiks"k dks iw.kZr% mi;ksx
fd;k tk ldrk gSA mnkgj.kr% dqN f}chti=kh cht tSls eVj] lse vkfnA buds
ifjiDo cht esa Hkzw.kdks"k cus jgrs gSa ;k dqN vuktksa] ukfj;y bR;kfn esa ;g dkiQh
eksVs gks tkrs gSaA

(d) cht dk ifjoèkZu

(i) tkbxksV esa foHkktu gksdj nks dksf'kdk,a cu tkrh gSµÅijh dksf'kdk Hkzw.k dksf'kdk
(Embryonal cell) rFkk fupyh (fuyacd dksf'kdk] Suspensor cell) (fp=k 19.10)

fp=k 19.10 Hkwz.k dk ifjoèkZu v&t rd

(ii) fupyh dksf'kdk esa foHkktu gksrk gS vkSj fuyacd (Suspensor) cu tkrk gSA

(iii) fuyacd ifjoèkZu'khy Hkzw.k dks ,aMksLieZ esa igq¡pk nsrk gS rkfd mlls iks"k.k çkIr dj
ldsA

(iv) Hkwz.k dksf'kdk vusd ckj foHkkftr gksrh gS vkSj varr% rhu Hkkxksa] ewykadqj (Radicle)]
çkadqj (Plumule) rFkk chti=k (Cotyledon) esa foHksfnr gks tkrh gSA

(v) vkojdksa (Integuments) ls chtpksy (seed coat) cu tkrk gS dHkh&dHkh vkojd
dkiQh dBksj gks tkrs gSa vkSj bl çdkj cht dks lqj{kk iznku djrs gSaA

(vi) bl çdkj cht f}chti=kh (nks chti=kksa okyk) gks ldrk gS (eVj] puk) vFkok
,dchti=k ds lkFk ,dchti=kh gks ldrk gS (xsagw vkSj pkoy)A

ifjo/Zu

Hkw.kh; lagfr

fu
y
Ec
d

fu
y
Ec
d

(d)

([k) (x) (?k)
(M-)

(p)

(t)
(N)
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tuu ,oa vkuqoaf'kdh19.4.3 cgqHkzq.krk (Polyembryony)

viuh ikB~;iqLrd ls ikS/ksa ds Hkqz.k ifjo/Zu ds ckjs esa fiQj ls nksgjk,aA cgqHkzw.krksa dk
vFkZ gS ,dy chtkaM ls nks ls vf/d Hkzw.kksa dk cuuk vFkok vfrfjDr Hkzw.kksa dk cuuk
gS tks fueu dkj.kksa ls gks ldrk gS %

(d) lgk; dksf'kdkvksa vFkok izfrO;klkar dksf'kdkvksa dh Hkkafr Hkzw.k dks vU; dksf'kdkvksa
dk foHkktuA blls vfrfjDr Hkzw.k curs gSaA ;g ,McsfUVo cgqHkqz.krk (adventive
polyembryony) dgk tkrk gSA

([k) ;qXet foHkkftr gksdj nks dksf'kdk,a mRiUu djrk gS tks vyx&vyx Hkzw.kksa esa
ifjofrZr gks tkrh gSA bls fonyu Hkzw.krk (cleavage polyembryony) dgrs gSaA

19.4.4 cht (Seed)

ifjHkk"kk ds vuqlkj cht ifjiDo chtk.M gSA

chtpksy (testa)
chtkoj.k

izokj (tegmen)

izkadqj
Hkzw.kh; v{k

ewykadqj
cht Hkzw.k

chti=k (1 ;k 2)
Hkzw.kiks"k

(dsoy Hkzw.kiks"k&/kjh chtksa esa)

cht ds egRo
1. Hkzw.k blds Hkhrj fLFkr gksrk gS tks ifjofèkZr gksdj u;s ikSèks dk :i ysrk gSA

2. chtkoj.k Hkwz.k dh lqj{kk djrk gSA

3. chtksa dks lafpr fd;k tk ldrk gS rFkk mUgsa ,d LFkku ls nwljs LFkku ij yk;k@ys tk;k tk
ldrk gSA mnkgj.k puk] eVj] eDdk vkfnA

A. puk (f}chti=kh) ds cht dh lajpuk
1. cht ,d iQyh vFkok f'kEc (Pod) ds Hkhrj can gksrk gS (fp=k 19.11d)A
2. ;g dqN&dqN 'kaDokdkj gksrk gS (fp=k 19.11[k)A
3- cht ,d NksVs ls oàr ls tqM+k gksrk gSA
4. cht ds oàr ds lkFk tqM+s gksus ds fcUnq dks ukfHkdk (Hilum) dgrs gSA
5. chtpksy (testa) Hkwjs jax dk chtkoj.k gksrk gS tks Hkhrjh vkoj.k VsXesu (vUr% izokg

dop) ds lkFk lesfdr gks tkrk gSA
6. blds uhps ,d NksVk fNnz] lw{e}kj (ekbØksikby) gksrk gSA
7. Hkzw.k nks ekaly chti=kksa ds chp can jgrk gS (fp=k 19.11x)A
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tuu ,oa vkuqoaf'kdh

fp=k 19.11

eDdk (,d cht i=kh) ds nkus dh lajpuk

1. eDdk dk nkuk pkSM+h vkÑfr dk gksrk gS (fp=k 19.11?k)

2. chtpksy rFkk izokj (tegmen) ijLij layf;r gksrs gSA

3- Hkwz.k Hkwz.kiks"k ds ladh.kZ fljs dh vksj fLFkr gksrk gSA

4. Hkzw.kiks"k ds Hkhrj eaM rFkk çksVhu dk HkaMkj.k gksrk gSA lcls ckgjh irZ tks ,dek=k izksVhu
ls gh cuk gksrk gS ,Y;qjksu (Aleurone) dgykrk gSA

5. Hkwz.k esa ,d cM+k chti=k gksrk gS ftls iz'kYd (scutellum) dgrs gSA

6. Hkwz.k iz'kYd ds Hkhrj jgrk gS (fp=k 19.11Ä)

19.4.4 iQy (Fruit)

ifjHkk"kk ds vuqlkj iQy ,d idk gqvk ,d v.Mk'k; gksrk gS vyx&vyx iQyksa esa [kk|'khy
Hkkx vyx&vyx gksrs gSA

iQy dk egRo

1. ;g cht dks lqj{kk çnku djrk gSA

2. lM+ tkus ij iQy ftuesa jlk;u inkFkZ gksrs gS] feV~Vh dks mitkÅ cuk nsrs gSA

3. ;g chtksa ds çdh.kZu (Dispersal) esa lgk;d gksrs gSaA

dPps iQy dk Lokn fHkUu gksrk gS rFkk mlesa lqxaèk ugha gksrh] ysfdu id tkus ij mlh iQy ds
Lokn o lqxaèk nksuksa gh eèkqj gks tkrs gSa tSls vke] dsykA iQy ds idus dh çfØ;k esa fuEu
ifjorZu gksrs gSaA

(i) eaM] 'kdZjk esa cny tkrk gSaA

(ii) vusd dkcZfud inkFkkZsa fo'ksikr ,sLVjksa (Asters) ds cu tkus ls iQy ds xBu] Lokn vkSj
lqxaèk esa varj vk tkrk gSA

¼M+½

izkadqj

chti=k

ewykadqj
Hkw.k

Hkw.kiks"k

ofrZdk dk jseosV

dksfy;ksjkbt+k
ewykadqj

izkadqj pksy
izkadqj

LdqVsye

,ihFkhfy;e

Hkwz.kiks"k
ofrZdk dk vk/kj

chtpksy iQyfHkfÙk

,Y;wjksu ioZ
(d) (x)

([k) (?k) (Ä)
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tuu ,oa vkuqoaf'kdh(iii) DyksjksfiQy ds vi?kVu ls iQy ds ckgjh fNyds ds jax esa iQdZ vk tkrk gSA

vfu"ksdiQyu (Parthenocarpy) : tc fu"kspu ugh gksrk rks cht Hkh ugha curkA ysfdu
dqN ikSèkksa esa v.Mk'k; dk iQy cu tkrk gSA mnkgj.k & vaxwj] dsyk bR;kfnA

vfu"ksfpr v.Mk'k; ls iQy cukus dh ifj?kVuk dks vfu"ksd iQyu (Parthenocarpy) dgrs gSa
vkSj bl çdkj cus iQyksa dks vfu"ksdiQyuh iQy (Parthenocarpic fruit) dgrs gSA

vfu"ksdiQyuh iQyksa dk O;kikfjd egRo

(i) iQy chtjfgr gksrs gS vkSj blfy;s [kkus ds mn~ns'; ls mudk egRo c<+ tkrk gSA muesa  cht
gksrs rks gSa ijUrq muls u;k ikSèkk ugha cu ldrk gSA

(ii) iQyksa esa i;kZIr ek=kk esa o`f¼ gkekZsu fo|eku gksrs gSaA

ikBxr ç'u 19.7

1. chtk.M ds fdl Hkkx ls chtkoj.k@cht pksy curk gSA
............................................................................................................................

2. cht dh ifjHkk"kk fyf[k;sA
............................................................................................................................

3. f}chti=kh cht rFkk ,dchti=kh cht dk ,d&,d mnkgj.k nhft,A
............................................................................................................................

4. iQy dh ifjHkk"kk fyf[k,A
............................................................................................................................

5. fdlh ifjiDo cht ds Hkkxksa dh lwph cukb,A
............................................................................................................................

6. dHkh&dHkh Hkwz.kdks"k dh vaM ds vfrfjDr fdlh vU; dksf'kdk ls Hkzw.k dk ifjo/Zu Hkh gks
ldrk gS ---------------- dk mnkgj.k gSA
............................................................................................................................

7. ,d ;qXet ls ,d ls vf/d Hkzq.k dk cuuk ------------------ dgk tkrk gS\
............................................................................................................................

19.4.4 cht

ySafxd tuu dk vafre mRikn cht gS rFkk cht vis{kr% lw[kk gksrk gSA Hkwz.k esa mikip;h fØ;k;sa
èkheh xfr ls gksrh gS vkSj dqN ifjfLFkfr;ksa esa Hkwz.k fufØ;rk dh fLFkfr esa ços'k dj tkrk gS ftls
çlqfIr dgrs gSA ;fn vuqdwy ifjfLFkfr;ka fey tkrh gS rks os vadqfjr gks tkrs gSA çlqfIr
(Dormancy) ikSèkksa dks çfrdwy ifjfLFkfr;ksa esa thfor jgus esa lgk;rk djrh gS rFkk ;g
vk'oLr j[krh gS fd dsoy vuqdwy ifjfLFkfr;ksa esa gh vadqj.k gks ldsA

vadqj.k & chtksa ds Hkwz.k çlqIr jgrs gSa ysfdu tc Hkh cht vuqdwy ifjfLFkfr;ksa dks çkIr djrs
gSa vkSj i;kZoj.k esa rkieku vkSj vkWDlhtu] ty ok"i vuqdwy gksrs gSa] rc cht vadqfjr gksrk gSA
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tuu ,oa vkuqoaf'kdh vadqj.k og çfØ;k gS ftlds }kjk Hkwz.k o`f¼ djrk gS vkSj Lo;a dks ,d uUgsa ikSèks ds :i esa
ifjofèZkr djrk gSaA

vadqj.k ds pj.k

ikuh dk lw{e}kj vkSj chtpksy ds }kjk var%'kks"k.kA

tc mls ikuh feyrk gS rks cht iQwy tkrk gSA

,atkbeksa dh fØ;k }kjk lafpr chtiks"k.k ?kqfyr voLFkk esa cny tkrk gS (Xywdkst] ,ehuks
vEy] olh; ?kksy dk vEy)

chtpksy iQV tkrk gS vkSj ewykadj fudyrk gS ftlls tMs+ curh gS vkSj rc çkadqj o`f¼
djrk gS vkSj çjksg ifjofèZkr gksrk gSA

vadqj.k nks çdkj ls gks ldrk gS %

(d) HkwE;qifjd (Epigeal) & tgka chti=k tehu ls ckgj vk tkrs gS vkSj u;s ikSèks dh çFke
ifÙk;ak cukrs gSaA mnkgj.k & vjaMh] uhe] lse] çkadqj chti=kksa ls fudyrk gSA

([k) vèkksHkwfed (Hypogeal) & tgka ij chti=k tehu ds Hkhrj gh cus jgrs gSa vkSj çkadqj
e`nk ls fudyrk gS rFkk mlls çjksg&ra=k curk gSA mnkgj.k & eDdk] pkoy vkfnA

19.5 vko`rchft;ksa (Angiospermes) esa dkf;d tuu

ikSèkksa esa dkf;d Hkkxksa ls u;s ikSèkksa dk tuu vR;Ur lkekU; çfØ;k gS vkSj bls dkf;d tuu
(Vegetative propagation) dgrs gSaA ruk] tM+] ifRr;ak vkSj ;gka rd dfydk Hkh tc dHkh
vko';drk iM+rh gS rks lEiw.kZ ikSèks esa :ikUrfjr gks tkrh gSA bls çkÑfrd dkf;d tuu dgrs
gSA dkf;d tuu }kjk mRiUu gq, ikSèks vius tud ikSèks ds leku gksrs gSaA

çkÑfrd fofèk % çkÑfrd fofèk (Natural method) esa ekr` ikSèks ds 'kjhj dk dksbZ Hkh
Hkkx ikSèks ls vyx gks tkrk gS vkSj ,d Lora=k ikSèks ds :i esa o`f¼ djrk gSA ;g Hkkx
ruk] tM+] iÙkh ;k fiQj iQwy Hkh gks ldrk gSaA

vki ikB 4 rFkk 5 esa tM] ruk vkSj ifÙk;ksa ds fofHkUu :ikUrj.kksa ds ckjs esa vè;;u dj pqds
gSaA vki ;g Hkh tku pqds gSa fd ;s :ikUrfjr Hkkx dqN fo'ks"k dk;Z djrs gS vkSj çfrdwy
ifjfLFkfr;ksa ds fo:¼ lgk;rk Hkh djrs gSaA
1. Hkwfexr rus ds :ikUrj.k tSls jkbtkse ;k çdan (vnjd esa) dan (vkyw) cYo ;k 'kYddan

(I;kt) rFkk ?kudan (ftehdan) es dfydk,a ik;h tkrh gS tks ,d u;s ikSèks dks ifjofèkZr
djrh gaSA budks [ksr ds ikSèks ds dkf;d tuu ds fy;s ç;ksx esa yk;k tkrk gSA ikSèks ftuesa
miok;oh; :ikUrj.k tSls fifLV;kA (HkwLrkfjdk vFkok Offset) vkSj fØlsUFke (var%HkwLrkjh)
dks Hkh dkf;d tuu ds fy;s ç;ksx esa ykrs gSaA

2. mlh rjg ls ihNs dafny tMs+ (Tuberous roots) (,sLisjsxl vkSj 'kdjdan) dks Hkh tuu
ds fy;s ç;ksx esa yk ldrs gSaA budh tM+ksa esa viLFkkfud dfydk,a gksrh gSa] tks tehu ls
u;s ikSèks mRiUu djrh gSaA

3. dHkh&dHkh ifÙk;ak Hkh dkf;d tuu esa viuk ;ksxnku nsrh gSaA czk;ksfiQye (Bryophyllum)
vkSj dySupks (Kalanchoe) esa ifÙk;ksa ds fljksa ij dfydk,a gksrh gS vkSj ;s dfydk,a
NksVs&NksVs ikSèk ds :i esa mxrh gaSA tc bUgsa ekr` ikSèks ls vyx dj nsrs gSa rks ;g ,d Lora=k
ikSèks ds :i esa o`f¼ djrh gSaA
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tuu ,oa vkuqoaf'kdh4. ikSèks tSls vxso (Agave) rFkk vkDtsfyl (Oxalis) esa cgqdksf'kdh dk;] ftUgsa i=k
izdfydk,a dgrs gS] iQwy ds ikl fodflr gks tkrh gSaA tc ;s Hkwfe ij fxjrh gS rks mlls
,d u;k ikSèkk cu tkrk gSA

rkfydk 19.2 ikSèkksa ds fofHkUu Hkkxks }kjk dkf;d tuu

tuu dh fdLe ikSèks dk fof'k"V Hkkx mnkgj.k

A. çkÑfrd ç.kkyh
1. tM+ssa (viLFkkfud) 'krkoj

'kdjdan
2. ruk (i) mifjHkwLrkjh (Runner) ykWu ?kkl

(ii) varHkwLrkjh (Sucker) iksnhuk] I;kt
(iii) 'kYddan (Bulb) I;kt
(iv) dan (Tuber) vkyw] dSuk
(v) çdan (Rhizome) vnjd

3. ifÙk;ka viLFkkfud eqdqy czk;ksfiQye
4. fof'k"V Hkkx i=k izdfydk (Bulbil) vkWDtsfyl] vukukl

B. Ñf=ke ç.kkyh
1. dfVax yxkuk xqykc] euhIykUV
2. nkc yxkuk pesyh] nzk{kyrk
3. dye yxkuk uhacw] vke
4- laoèkZu Ård vkfdZM] ØkblSfUFkee

,sLisjSxl

ikBxr ç'u 19.8

1. dkf;d tuu dh ifjHkk"kk nhft;sA
............................................................................................................................

2. fuEufyf[kr esa ls çR;sd dk ,d&,d mnkgj.k nhft,A

1. çdan ..............................................................................................

2. dan ..............................................................................................

3. 'kYddan ..............................................................................................

4. mifjHkwLrkjh ..............................................................................................

5. var%HkwLrkjh ..............................................................................................

3. ifÙk;ksa }kjk gksus okys dkf;d tuu dk ,d mnkgj.k nhft,A
............................................................................................................................

4. mu nks fof/;ksa dk uke crkb, ftuds }kjk ikSèkksa esa dkf;d tuu gksrk gSA
............................................................................................................................
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tuu ,oa vkuqoaf'kdh

fp=k 19.12(d) 'kdjdan fp=k 19.12([k) Mgsfy;k
fp=k 19.12(x) I;kt dk 'kYddan 'kYddan] dk yacor dkV fp=k 19.12(?k) vkyw dk dan
fp=k 19.12(M-) vnjd dk dan fp=k 19.12(p) tehdan dk ?kudan
fp=k 19.12(N) ?kkl dk mifjHkwLrkjh fp=k 19.12(t) ØkblSfUFkee dk var%HkwLrjh

fp=k 19.12 czk;ksfiQye esa ifÙk;ksa ds fdukjs ij dkf;d tuu ds fy;s 'kYdh dfydk,a

19.6 Ñf=ke ç.kkfy;ka (Artifical Methods)

bl çkÑfrd rF; dk euq"; us ykHk mBk;k vkSj ikSèkksa ds fof'k"V Hkkxksa dk mi;ksx djds tSlk
fd igys o.kZu fd;k tk pqdk gS u, ikSèks mxk, vkSj dfVax] dye vkSj nkc yxkdj ikSèkksa dks
Ñf=ke :i ls laofèkZr fd;k gSA tc ge ikSèkksa ds dkf;d Hkkxksa }kjk iQlyksa vFkok ltkoVh ikSèkksa
dk laoèkZu djrs gS rks bls Ñf=ke dkf;d çoèkZu dgrs gSaA

(a) dfVax yxkuk & vusd ikSèkksa dks tSls xqykc] cksxsufofy;k] ØksVu] dksfy;l] euhIykaV]
xUuk vkfn dks dkVdj ;k dfVax ds }kjk mxk;k tkrk gS (fp=k 19.13)A bu ikSèkksa dh

(d) ([k) (x)

(?k)
(N)

(p)

(t)(M-)

(ii)(i)
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tuu ,oa vkuqoaf'kdhdfVax dks ikuh esa Hkh mxk;k tk ldrk gS tgka os tM+sa fudky ysrh gS vkSj viLFkkfud
dfydk,a ifjofèZkr dj ysrh gSaA

fp=k 19.13 dfVax }kjk dkf;d tuu

(b) nkc yxkuk (Layering) % bl fofèk esa] ikSèks dh fuEurj 'kk[kk dks uhps >qdk fy;k tkrk
gS vkSj mls xhyh feV~Vh ds Hkhrj bl rjg nck fn;k tkrk gS fd mudk o`f¼eku fljk feV~Vh
ls ckgj fudyk jgsA rus dks uhps >qdkus ls ifgys mldh Nky dk ,d NYyk&lk dkV
fy;k tkrk gSA (fp=k 19.14)A dqN lIrkgksa esa tehu ds uhps ncs okys Hkkx esa NYys ds
Åij i;kZIr la[;k esa tMs+ fudy vkrh gSA rc mls tud ikSèks ls dkVdj vyx dj fn;k
tkrk gSA ;g Hkkx ,d Lora=k ikSèks ds :i esa mxrk jgrk gSA mnkgj.k & pesyh] LVªkscsjh] nzk{k
yrk (vaxwj dh csy)] cksxsufofy;k bR;kfnA

fp=k 19.14 nkc yxkdj dkf;d tuu

(c) ok;oh; nkc yxkuk vFkok xwVh (Gootee) % ,d ,slh gh i¼fr gS ftlesa ikSèkk
vfèkd Å¡pk gksus vFkok rus dk dM+k gksus ds dkj.k mudh 'kk[kk dks eksM+uk laHko
ugah gksrkA bl fofèk esaa ,d LoLFk 'kk[kk ds Åij Nky dk ,d NYyk lk cuk
fn;k tkrk gS vkSj mlds pkjksa vksj xhyh ekWl j[kdj ikWyksFkhu dh iV~Vh ls <d
fn;k tkrk gSA dqN lIrkg ckn blesa tM+sa fudy vkrh gSa] rc rus dks tM+ksa ds
uhps ls dkV fn;k tkrk gS vkSj tehu esa yxk fn;k tkrk gS rkfd ,d u;k ikSèkk
cu lds (fp=k 19.15)A
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tuu ,oa vkuqoaf'kdh

fp=k 19.15 xwVh }kjk dkf;d tuu

(d) dye yxkuk (Grafting) % ;g fofèk mu ikSèkksa ds çoèkZu ds fy;s fo'ks"k :i
ls egRoiw.kZ gS ftuesa cht ugha curs gSaA blesa ,d NksVh 'kk[kk dks tehu esa mx
jgs] ikSèks esa èkalk fn;k tkrk gSaA tehu esa mxk ikSèkk ,d LVkWd ds :i esa dk;Z
djrk gS vkSj jksxksa ds fy;s çfrjksèkh gksrk gS rFkk LoLFk gksrk gSA bl LVkWd esa tks
u;h 'kk[kk èkalkbZ tkrh gS] mls ^dye* (Scion ;k Graft) dgrs gSA ;g dye okafNr
ikSèks dh 'kk[kk dh dfVax gksrh gSA LVkWd vkSj dye ds os fljs tg¡k dye yxkbZ
tkrh gS lkekU;r% ,d nwljs esa fiQV cSBrs gSa vkSj muds pkjksa vksj Vsi ;k jcj&cSaM
dldj ml le; rd ck¡èk fn;k tkrk gS] tc rd fd muds Ård ijLij tqM+
ugha tkrs vkSj muds laoguh caMyksa ds chp vfofPNUurk LFkkfir ugha gks tkrhA dye
vfèkdka'k f}chti=kh ikSèkksa esa yxkbZ tkrh gSA dye yxkuk fofHkUu iq"ih o iQy okys
ikSèkksa esa vR;fèkd ykHknk;d ik;k x;k gS] tSls xqykc] cksxsufofy;k] uhcw] lsc] vke
vkfn (fp=k 19.16)A

fp=k 19.16 (v) (c) (v)

19.7 dkf;d tuu ds ykHk vkSj gkfu;ka

ykHk (Advantages)

1. tuu vkSj çlkj dk rhoz lkèku gSaA

dye

LV
kWd

dye

LVkWddye

LV
kWd

([k)

(d)
([k) (d)
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tuu ,oa vkuqoaf'kdh2. larfr ikSèks tud ds gh leku gksrs gSA bl çdkj okafNr fdLeksa dks mi;ksx ds fy;s
vkuqoaf'kd :i ls ifjjf{kr j[kk tk ldrk gSA

3. [kk| laHkj.kdkjh vaxksa ds dkj.k ;s ikSèks dbZ o"kkZsa rd thfor cus jgrs gSa vkSj çfrdwy
ifjfLFkfr;ksa esa Hkh thfor cus jgrs gSA

4. ltkoVh ikSèkksa vkSj iQynkj o`{kksa dh mUur fdLeksa dh la[;k vklkuh ls c<+kbZ tk ldrh gSaA

5. dkf;d tuu vusd ikniksa ds çoèkZu dh rhozxkeh] vklku vkSj de [kphZyh fof/ gSA

gkfu;ak (Disadvantages)

1. ikSèkksa dks Ñf=ke :i ls i`Fkd u fd;k tk; rks vfrladqyrk vkSj LFkku ds fy;s çfrLièkkZ
dk [krjk gksrk gSA

2. bl fofèk ls ubZ fdLesa mRiUu ugha dh tk ldrh gS] dsoy mRifjorZu (Mutation) gh ,d
ek=k jkLrk gSA

3. tkfr fof'k"V ds çk:ih jksx rhozrk ls laçsf"kr gks tkrs gSa vkSj iQly ds cMs+ fgLls dks u"V
dj ldrs gSaA

ikBxr ç'u 19.9

1. ikSèkksa ds Ñf=ke ifjoèkZu ds fy;s dkSu&dkSu lh fofèk;ak dke esa yk;s tkrs gSaA

............................................................................................................................

2. dkf;d çoèkZu esa lgk;d de ls de pkj ikSèkksa ds fof'k"V Hkkxksa ds uke crkb,A

............................................................................................................................

3. dkf;d tuu dk dksbZ ,d ykHk crkb,A

............................................................................................................................

19.8 lw{eçoèkZu (Micropropagation)

bl rduhd esa ikSèkksa dh dksf'kdkvksa] Årdksa vkSj fdlh vax dk laoèkZu djds ikSèkksa ds çoèkZu
ds fy;s mi;ksx fd;k tkrk gSA uhps fp=kks dh lgk;rk ls bl çfØ;k dh O;k[;k dh x;h gS %

fdlh ikSèks esa ls Ård dk ,d NksVk&lk VqdM+k] vax vFkok ,d ,dy dksf'kdk dks fudky dj
mls iks"kd ekè;e ls Hkjs ,d futehZd`r ik=k esa j[k fn;k tkrk gSA Ård cgqr rhozrk ds lkFk
o`f¼ djds ,d vlaxfBr lafgr cuk nsrk gS ftls dSyl (Callus) dgrs gSaA dSyl dks cuk,
j[kk tkrk gS vkSj mldh vfuf'pr dky rd la[;k&o`f¼ djkbZ tkrh gSA blesa ls tc Ård ds
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tuu ,oa vkuqoaf'kdh ,d NksVs ls Hkkx dks gkWekZsuksa okys ,d vU; fof'k"VhÑr ekè;e esa LFkkukarfjr dj fn;k tkrk
gSA rks mlls foHksnhdj.k çsfjr gks tkrk gS vkSj rc vusd iknid (Plantlets, NksVs&NksVs ikSèks)
cu tkrs gSaA bu iknidksa dks fdlh feV~Vh ds xeys esa jksik tk ldrk gS vkSj blls ,d cM+k
ikSèkk rS;kj fd;k tk ldrk gSaA

fp=k 19.15 lw{eçoèkZu

19.8.1 lw{eçoèkZu ds ykHk

bl fofèk ls tud Ård ls NksVh&lh ek=kk ls 'kq: djds leku ikSèkksa dks vfuf'pr la[;k
esa dkf;d :i ls çkIr fd;k tk ldrk gSA

gekjs ns'k ds dqN Hkkxksa esa vkfdZM+ksa] dkuZs'kuksa] ØkblsUFksee vkSj ,sLisjSxl esa lw{eçoèkZu dks
liQyrkiwoZd ç;qDr fd;k x;k gSA

ikBxr ç'u 19.10

1. fuEufyf[kr fofèk;ksa ls çofèkZr fd;s tkus okys ikSèkksa ds nks&nks mnkgj.k nhft,%

(d) dfVax yxkuk

(i) ..........................................................................................................

(ii) ..........................................................................................................

([k) nkc yxkuk

(i) ..........................................................................................................

(ii) ..........................................................................................................

(x) dye yxkuk

(i) ..........................................................................................................

(ii) ..........................................................................................................

dksf'kdk LFkkukarfjr
dh x;h

gkWeksZu vkSj dksf'kdk,a

ikni I dSyl iknid ikni II
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tuu ,oa vkuqoaf'kdh2. dkf;d çoèkZu dh ml Ñf=ke fofèk dk uke crkb, ftldk lkèkkj.kr;k ç;ksx'kkyk esa
mi;ksx fd;k tkrk gSA

............................................................................................................................

3. lw{eçoèkZu rduhd }kjk çcafèZkr fd;s tkus okys ikSèkksa dss dksbZ nks mnkgj.k crkb,A

(i) ..................................................................................................................

(ii) ..................................................................................................................

vkius D;k lh[kk

DySekbMkseksukl esa vySafxd tuu twLiksjksa }kjk rFkk ySafxd tuu] le;qXeu }kjk gksrk
gSA

Likbjksxk;jk esa dkf;d tuu [k.Mu }kjk rFkk ySafxd tuu ik'oZ vkSj  lh<+huqek la;qXeu }kjk
gksrk gSA

vko`Ùkchth ikniksa esa iq"i tuu vax gksrk gSA

iq"iu dks çHkkfor djus okys nks çeq[k dkjd çdk'k vkSj rkieku gSA

iqadslj vkSj v.Mi Øe'k% uj rFkk eknk tuu vax gSaA

uj ;qXed ijkxd.kksa ds vanj curs gS vkSj ixjkd.k ijkxdks"kksa ds vanj curs gSa oLrqr%
ijkxd.k iq"ih ikniksa esa uj ;qXedksn~fHkn (male gametophytes) gksrs gSaA

eknk ;qXed Hkzw.kdks"k esa chtk.M ds Hkhrj] chtkaMdk; esa curs gSaA

ifjiDo Hkzw.kdks"k iq"ih ikniksa dk eknk ;qXedksn~fen gksrk gS ftlesa 3&dksf'kdh v.M
midj.k] rhu izfrO;klkar dksf'kdk;sa rFkk ,d f}rh;d dsUnzd gksrk gSA

v.M dksf'kdk dk ijkx&d.kksa ls vk;s uj ;qXedksa esa ls ,d ;qXed ds lkFk lay;u gks tkrk
gSA f}rh;d dsUnzd nwljs uj ;qXed ds lkFk lesdu djrk gSA bl çdkj nks lay;uksa ds gksus
dh izfØ;k dks nksgjk fu"kspu (double fertilisation) dgrs gSaA

ijkxd.kksa dk ijkxdks"k ls ofrZdkxz ij LFkkukraj.k dks ijkx.k dgrs gSaA ;g ,d ikSèks ij
(Loijkxd.k) ;k fiQj fofHkUu ikSèkksa (ijijkx.k) ds chp gks ldrk gSA ok;q] ty] dhV rFkk
çk.kh }kjk ijijkx.k lEiUu gksrk gSA

ok;q&ijkfxr iq"i esa ijkxd.k gYds ;k ia[kksa&;qDr (Winged) ijkxd.k gksrs gS rFkk ofrZdkxz
lkekU;r% cM+s vkdkj dk] jksfey vkSj iq"i ls ckgj dks fudyk gksrk gSA

dhV&ijkfxr iq"i vDlj cMs+] pVdhysa jaxksa ds] lqaxfèkr rFkk edjan;qDr gksrs gSaA

vfèkdrj ikSèkkSa esa ijjkx.k dk leFkZu djus okyh ;qfDr;ka gksrh gSaA
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tuu ,oa vkuqoaf'kdh ;qXeut (zygote) ifjofèkZr gksdj Hkwz.k dk fuekZ.k djrk gSA

Hkwz.k chtk.M esa fLFkr jgrk gS tks ckn esa cht cu tkrk gS rFkk v.Mk'k; ifjiDo gksus
ij iQy cu tkrk gSA

vaMk'k; ds fcuk fu"ksfpr gq;s iQy cuus dh fØ;k dks vfu"ksdiQyu dgrs gSA

iQy ds idus esa blesa laxzghr Hkkstu ;k vkgkj esa jklk;fud ifjorZuksa dk gksuk rFkk iQy
fHkfÙk esa o.kZdksa esa ifjorZu gksuk lfEefyr gSA

dkf;d tuu] u;s ikSèkksa dk iQwy rFkk cht ds vfrfjDr vU; Hkkxksa }kjk mRiknu gksuk gSA

ikSèkksa ds fof'k"V Hkkx ftuls dkf;d tuu gksrk gS] fuEufyf[kr gSa %

1. tMs+ µ Msgfy;k dh dafny tM+sa

2. rus µ tehu dh lrg ds ikl mifjHkwLrkjh o vr%HkwLrkjh tehu ds Hkhrjh Hkkx tSls
dan] ?kudan o 'kYddan  gksrs gSaA

3. ifÙk;ka µ viLFkkfud dfydk,a ;k eqdqy] tks ifÙk;ksa ds dVkoksa esa ik;h tkrh gSaA tSls
czk;ksfiQyeA

4. i=kdfydk, & vuUukl ds iq"iØe esa ik;h tkus okuh :ikUrfjr dfydkvksa dks
i=kdfydk,a dgrs gS ;g Hkh dkf;d çoèkZu esa mi;ksx dh tkrh gSaA

mijksDr lHkh çdkj ds Hkkxksa dks euq"; }kjk Ñf"k rFkk ckxokuh esa dkf;d tuu ds
Ñf=ke rjhdksa ds :i esa mi;ksx fd;k tkrk gSA

Ård laoèkZu }kjk lw{eçoèkZu ls cM+h ek=kk esa uoksn~fHkn cuk, tk ldrs gSaA

dkf;d tuu nzqr] ljy  vkSj lLrk gksrk gSaA blls mRiUu gksus okys ikSèks vius tud ikSèkksa
ds leku gksrs gSA

ikBkar ç'u

1. DySekbMkseksukl dk mnkgj.k ysrs gq;s le;qXeu 'kCn dk vFkZ le>kb,A

2. Likbjksxkbjk esa lh<+huqek la;qXeu dk o.kZu dhft,A

3. ,do"khZ] f}o"khZ rFkk cgqo"khZ ikSèkksa esa varj dhft,A

4. ijkx.k dk egRo Li"V dhft,A

5. ,d ifjiDo chtk.M dk ukekafdr fp=k cukb,A

6. ,d ifjiDo ijkxd.k dk ukeakfdr fp=k cukb,A

7. ok;q&ijkfxr rFkk ty&ijkfxr ikSèkksa ds egRoiw.kZ y{k.k crkb,A
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tuu ,oa vkuqoaf'kdh8. fu"kspu dk egRo le>kb,A

9. iQy esa idus dh vof/ esa gksus okys ifjorZuksa dks crkb,A

10. fuEufyf[kr 'kCnksa dks ifjHkk"kk fyf[k,%

(d) ?kudan ([k) dye

(x) dSyl (?k) lw{eçoèkZu

(M) dkf;d tuu

11. euq";ksa dh lgk;rk ds fcuk ikSèks fdu&fdu fofèk;ksa ls dkf;d tuu djrs gSaA

12. euq";ksa dh lgk;rk ls ikSèks fdu&fdu fofèk;ksa ls dkf;d tuu djrs gSA

13. fuEufyf[kr esa ls çR;sd dh ifjHkk"kk vkSj mnkgj.k ,d&,d nhft,A

(d) çdan ([k) LVksyu

(x) dfVax yxkuk (?k) nkc yxkuk

(M) dye yxkuk

14. dkf;d tuu ds D;k ykHk rFkk gkfu;ak gSaA

15. dkf;d tuu fdu fcUnqvksa esa ljy ekuk tkrh gS\

16. la{ksi esa fVIi.kh fyf[k;s&

(d) mifjHkwLrkjh ([k) var%HkwLrkjh

(x) 'kYddan (?k) dan

17. lw{eçoèkZu ds fofHkUu inksa dk la{ksi esa o.kZu dhft,A

18. lw{eçoèkZu dk D;k egRo gSA

19. ;fn n'kgjh vke dh ,d 'kk[kk dh dye nslh vke okys o`{k ij yxk nh tk;] rks dye
yxkbZ 'kk[kk ij] o`{k dh vU; 'kk[kkvksa ij dkSu&dkSu ls çdkj ds vke yxsaxsA

ikBxr ç'uksa ds mÙkj

19.1 1. og çfØ;k ftlls thfor çk.kh viuh çtkfr ds fujUrj cuk;s j[kus ds fy, vius
tSlh larfr mRiUu djrs gSaA

2. tud }kjk larfr dkf;d Hkkxksa ls cxSj ;qXedksa dss l;qXeu ls mRiUu gksrh gSA
tcfd ySafxd tuu esa uj rFkk eknk dks'kkvksa ds la;qXeu] tks uj ,oa eknk tuu
vaxksa esa curs gSa] }kjk çkIr gksrh gSA
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tuu ,oa vkuqoaf'kdh 3. uj rFkk eknk tuu dks'kkvksa dks ;qXed (gametes) dgk tkrk gSaA

4. fo[k.Mu] eqdqyu] [k.MuA

19.2 1. uj rFkk eknk ;qXedksa dh lajpuk leku gksrh gSA

2. ;qXeut  (zygote)

3. vySafxd tuu

4. vle;qXeu&DyS- czkmukbZ_ ;qXeu&DyS- Åxsue] DyS- dkSDdhisQjk

5. ,d d'kkfHkdk ;qDr] iryh fHkfÙk/kjh tuu bdkbZ dks tk;xksLiksj (zypospore)

dgrs gSaA nwljh vksj ;fn pychtk.kq esa d'kkfHkdk dk ßkl gks tk; vkSj ;g
xfrghu gks tk;] rks ,IySuksLiksj (aplanospore) dgykrk gSA

19.3 1. [k.Mu

2. lh<+huqek la;qXeu

3. vuqdwy ifjfLFkfr;ksa ds okil vkus ij ;qXeut ls f}xqf.kr dsUnzd curk gSA

4. ik'oZ la;qXeu ls ek=k ,d rUrq lEc¼ gksrk gSA

19.4 1. ,do"khZ ikSèks & os ikSèks ftuesa ,d gh ekSle esa iQwy yxrs vkSj fiQj os ej tkrs
gSaA

f}o"khZ ikSèks & ,sls ikSèks ftuds thoupØ ds fy;s nks o"kZ pkfg,A igys o"kZ esa
mudh çkoLFkk dkf;d gksrh gS rFkk nwljs o"kZ os tuu djrs gSA

cgqo"khZ ikSèks & os ikSèks tks vusd o"kks± rd thfor jgrs gSaA igys dqN o"kkZsa rd os
dkf;d voLFkk esa cus jgrs gSa vkSj fiQj ckn esa muesa tuu vkjaHk gksrk gSA

2. rkieku] çdk'k] fnol&nSè;Z

3. dSusfcl vFkok dqdqfel

4. iqadslj vkSj vaMi

19.5 1. VsihVe

2. ijkxdks"k

3. var%pksy (vè;koj.k) rFkk ckg~;pksy (vè;koj.k)

4. chtkaMdk; vkSj vè;koj.k

19.6 1 ijkxd.kksa dk ijkxdks"k ls ofrZdkxz esa LFkkukarj.k gksuk

2 1. vuqUehY;ijkx.k

2. fHkUudkyiDork
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tuu ,oa vkuqoaf'kdh3. 1. iQwy cM+s vkdkj ds] jaxnkj rFkk n'kZuh; gksrs gSA

2. dqN iQwyksa esa edjan dk lzko gksrk gSA

19.7 1. vè;koj.k

2. idk gqvk chtk.M

3. eVj vFkok puk] eDdk dk nkuk

4. idk gqvk (ifjiDo) v.Mk'k;

cht vkoj.k@vè;koj.k

5. Hkwz.k

Hkzw.kiks"k

chti=k

6. viLFkkfud cgqHkzw.krk

7. fonyu cgqHkwz.krk

19.8 1. xq.ku dh og çfØ;k ftlesa ikSèks dk ,d Hkkx eq[; ikSèks ls vyx gks tkrk gS vkSj
u;s ikSèkksa esa ifjofèkZr gks tkrk gSA

2. (d) vnjd ([k) vkyw (x) I;kt (?k) ?kkl (Ä) iksnhuk

3. czk;ksfiQye

4. çdan rFkk 'kYddan

19.9 1. (d) dfVax yxkuk ([k) dye yxkuk (x) nkc yxkuk

2. (d) mifjHkwLrkjh (Runner) ([k) dan (x) eqdqy

(?k) HkwLrkjh (Sucker)

3. ltkoVh ikSèkksa dh bfPNr çtkfr;ksa vkSj iQy okys o`{kksa dks vklkuh ls c<+k;k tkrk
gSA

19.10 1. (a) (i) ØksVu (ii) euhIykaV

(b) (i) pesyh (ii) nzk{kyrk

(c) (i) xqykc (iii) vke

2. lw{eçoèkZu

3. vkWfdZM] ØkblSUFksee] ,sLisjSxl vkfnA



fVIi.kh

thofoKku

ikSèksa esa o`f¼ vkSj ifjoèkZu

 36

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh

20

ikSèksa esa o`f¼ vkSj ifjoèkZu

;fn vki vius cxhps ;k ,d xeys esa cht cksrs gSa] rks dqN fnuksa ckn vkidks ,d
NksVk&lk ikSèkk cht ls ckgj vkrk gqvk fn[kk;h nsxkA tSls&tSls le; chrrk tk,xk] ;g
uUgk&lk ikSèkk vkdkj esa c<+rk gS] mlesa cgqr lkjh ifRr;ka fudy vkrh gSa vkSj ckn esa
c<+rs&c<+rs ,d ifjiDo ikni cu tkrk gS] iQwy vkSj iQy mRiUu djrk gSA ;g çfØ;k
o`f¼ vkSj ifjoèkZu gSA o`f¼ vkSj ifjoèkZu ds lkFk&lkFk ikSèks xfr Hkh çnf'kZr djrs gSa
ysfdu ;g Li"Vr;k fn[kk;h ugha iM+rh tSlh fd tkuojksa esa fn[krh gSA bl ikB esa vki
ikSèkksa dh o`f¼] ifjoèkZu vkSj xfr ds ckjs esa tkudkjh çkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

o`f¼ vkSj ifjoèkZu 'kCnksa dks ifjHkkf"kr dj ldsaxs_

o`f¼ vkSj ifjoèkZu esa foHksn dj ldsaxs vkSj o`f¼ xzkiQ dks le>k ldsaxs_

dksf'kdh; o`f¼ dh fofHkUu voLFkkvksa dks lwphc¼ dj ldsaxs_

ikSèkksa dh o`f¼ dks ekius ds fofHkUu rjhdksa dks le>k ldsaxs_

ikSèkksa dh o`f¼ dks çHkkfor djus okys dkjdksa rFkk o`f¼ fu;a=kdksa ds egRo dk o.kZu dj
ldsaxs_

vYiçnhfIrdkyh] nh?kZçnhfIrdkyh] vkSj fnol fujis{k ikSèkksa esa foHksn dj ik;saxs_

foyxu vkSj th.kZrkdks ifjHkkf"kr dj ldsaxs_

ikSèkksa ij yo.k çfrcy vkSj ty çfrcy ds çHkko dks igpku ldsaxs_

fofHkUu çdkj dh xfr;ksa tSls xq:RokuqorZu (Geotropism),izdk'kkuqorZu (Phototropism),
vuqdqaph (Nastic) rFkk LiQhfr  (Turgor) xfr;ksa dks ifjHkkf"kr dj ldsaxsA

20.1 o`f¼ vkSj ifjoèkZu

vkius ns[kk gh gksxk fd lHkh thfor çk.kh vius vkdkj esa o`f¼ djrs gSaA ysfdu D;k vkius dHkh
;g lkspk gS fd ikS/s o`f¼ dSls djrs gSa\ o`f¼ dksf'kdk foHkktu ds iQyLo:i gksrh gS] ftlds
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tuu ,oa vkuqoaf'kdh}kjk 'kjhj dh dksf'kdkvksa dh la[;k esa o`f¼ gksrh gSA ;g çfØ;k yxkrkj pyrh jgrh gS vkSj
ge lHkh ikSèkksa rFkk tkuojksa ds o.kZu] vkdkj rFkk vk;ru esa c<+ksÙkjh ns[krs gSaA bls gh o`f¼
(Growth) dgrs gSaA

thfor çkf.k;ksa esa o`f¼ dks] dksf'kdk] vax ;k iw.kZtho dh la[;k rFkk vkdkj dh
mRØe.kh; c<+ksÙkjh ds :i esa ifjHkkf"kr fd;k tk ldrk gSA

thfor çkf.k;ksa ;k thoksa esa o`f¼ iwjs thou dky esa ,d&lh ugha gksrh gSA ikSèks rFkk tUrq tc ifjiDo
voLFkk esa gksrs gSa rks o`f¼ dkiQh rsth ls gksrh gSaA ijUrq ckn esa èkhjs&èkhjs de gks tkrh gS vkSj ,d
fo'ks"k le; ij :d tkrh gSA ckn esa tho ej tkrk gSA fdlh çk.kh ds thoudky esa mlds tUe ls
ysdj e`R;q rd gksus okys lHkh cnykoksa dks lkewfgd :i ls ifjoèkZu (Development) dgk tkrk
gSA lajpuk fodkl vkSj foHksnu ls ifjoèkZu lacafèkr gSA lajpuk fodkl fdlh tho ds vkdkj vkSj
lajpuk ds fodkl dh çfØ;k gS vkSj foHksnu dksf'kdkvksa] Årdksa ;k vaxksa esa fofHkUu dk;kZsa dks djus
ds fy, vk;s cnykoksa dh çfØ;k dks dgrs gSaA

fdlh tho ds lewps thoudky ds nkSjku gksus okyh çfØ;kvksa tSls o`f¼] foHksnu]
ifjiDou ds Øe dks gh ifjoèkZu dgrs gSaA

20.2 dksf'kdh; o`f¼ dh fofHkUu voLFkk,a

vki igys gh tku pqds gSa fd fdlh tho dh o`f¼ ges'kk mldh dksf'kdkvksa dh o`f¼ ls lacafèkr
gksrh gSA dksf'kdkvksa dh o`f¼ dh rhu yxkrkj gksus okys voLFkk;sa gksrh gS tks bl çdkj gSa %

(i) dksf'kdk foHkktu (Cell Division) % lw=kh foHkktu (ekbVksfll) ds dkj.k dksf'kdkvksa
dh la[;k esa o`f¼ gksrh gSA

(ii) dksf'kdk fooèkZu (Cell Enlargement) % dksf'kdk foHkktu ds ckn çR;sd dksf'kdk dk
vkdkj c<+us ds dkj.k mlds thonzO; dk vk;ru Hkh c<+ tkrk gSaA

(d) dksf'kdk foHkktu ([k) dksf'kdk fooèkZu
fp=k 20.1 dksf'kdk foHkktu vkSj dksf'kdk fooèkZu esa rqyuk
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tuu ,oa vkuqoaf'kdh (iii) dksf'kdk foHksnu % bl voLFkk esa] fdlh fo'ks"k dk;Z dks lEiUu djus ds fy, dksf'kdk
dh lajpuk cny tkrh gS vkSj ,d gh çdkj dh dksf'kdk ,d gh rjg dk dk;Z djus ds
fy, ,d lewg cukrh gS] ftls Ård dgrs gSaA

fuEurj thoksa] tSls thok.kq vkSj 'kSokyksa esa lEiw.kZ 'kjhj o`f¼ djrk gSA ysfdu mPprj thoksa tSls
iQuZ] phM+ vkSj iq"ih ikniksa esa o`f¼ dsoy o`f¼eku LFky dks dksf'kdkvksa rd lhfer jgrh gSA
;g LFky çjksg 'kh"kZ rFkk tM+ 'kh"kZ ij vkSj rus vkSj tM+ksa ds ik'oZ Hkkxksa esa mifLFkr gksrs gSaA 'kh"kkZsa
ds o`f¼eku LFkyksa esa o`f¼ ds dkj.k lacafèkr Hkkx yacs gks tkrs gS vkSj ik'oZo`f¼ ds dkj.k tM+
rFkk rus dh eksVkbZ esa o`f¼ gks tkrh gSA

20.3 o`f¼ oØ (Growth Curve)

ikSèks dh ;k fiQj ikSèks ds Hkkx dh o`f¼ nj lEiw.kZ thou&pØ ds nkSjku ges'kk ,d&lh ugha gksrh
gSA dHkh ;g vR;fèkd èkheh gksrh gS vkSj fdlh le; rhozA ;fn ge dksf'kdkvksa dh la[;k esa
o`f¼ (o`f¼ nj) dks le; ds foijhr ysrs gS rks ,d çk:ih&vkdkj dk oØ çkIr gksrk gSA bls
o`f¼ oØ ;k flXekWbM oØ (Growth curve or sigmoid curve) dgrs gSa (fp=k 20.2)A

fp=k 20.2 flXekWbM oØ

bl oØ esa o`f¼ dh rhu vkoLFkk,a gksrh gS %

(i) çkjafHkd  (Lag) çkoLFkk µ ;g o`f¼ dk çkjafHkd dky gS tc o`f¼ nj vR;ar èkheh gksrh gSaA

(ii) eè; (Log) çkoLFkk µ ;g rhoz o`f¼ fn[kkrh gS vkSj lEiw.kZ thou dky esa lcls vfèkdre
gksrh gSaA

(iii) fLFkj (Stationery) çkoLFkk µ o`f¼ nj èkhjs&èkhjs de gksrh tkrh gS vkSj var esa :d tkrh gSA

le; ds bl dqy varjky dks ftlesa o`f¼ dh lHkh voLFkk,a iwjh gksrh gSa] lexz o`f¼ dky
(Grand period of growth) dgrs gSaA

/heh o`f¼
cht dk vadqj.k
vkSj Hkkj de
gksuk

'k
q"d

 
Hk
kj

rhoz o`f¼

yksx (log) izkoLFkk

o`f¼ ugha

fLFkj (Stationery) izkoLFkk

e`r

ySx (Lag) izkoLFkk

iQy ,oa ifÙk;ksa
dk >M+uk
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tuu ,oa vkuqoaf'kdh20.4 o`f¼ ekiu (Measurement of Growth)

o`f¼ dh fofHkUu çkoLFkk,a tkuus ds ckn vkb, ge tkusa fd ikSèkksa esa o`f¼ ekiu dSls fd;k tkrk
gSA ikSèkksa esa o`f¼ ,d ifjek.kkRed çfØ;k gS] ftls le; ds lacaèk esa ekik tk ldrk gSA bls ekiu
ds 'kCnksa esa eki ldrs gSa %

yEckbZ ;k o`f¼ esa c<+ksRrjh ds lanHkZ esa & ruk vkSj tM+ ds fy,

{ks=kiQy ;k vk;ru c<+ksRrjh ds lanHkZ esa & ifRr;ksa vkSj iQyksa ds fy,

dksf'kdk dh la[;k esa c<+ksRrjh ds lanHkZ esa & 'kSoky] ;hLV rFkk thok.kq ds fy,

vkb, yECkkbZ esa o`f¼ dks ekius ds dqN rjhdksa ds ckjs esa ckr djsaA

20.4.1 çR;{k fofèk

ge tkurs gaS fd o`f¼ vDlj ikSèkksa ds 'kh"kZLFk Hkkx esa gksrh gSA blfy;s o`f¼ dh yEckbZ dks lhèks
gh ekik tk ldrk gSA lkèkkj.k :i ls ekiu djus okys iSekus ls ,d fof'k"V le;&vUrjky ds
ckn ekik tk ldrk gSA

fØ;kdyki

mn~ns';

lkèkkj.k iSekus dh lgk;rk ls vius cxhps ds ,d ikSèks ds rus dh yEckbZ ekiukA

vkidks ftu oLrqvksa dh vko';drk gS

èkkxk] ,d iRFkj dk VqdM+k vkSj ,d ekid iSekuk

D;k djuk gS

èkkxs ds ,d fljs ij iRFkj dk VqdM+k ckafèk,A

e`nk dh lrg ds Åij ls rus dh yEckbZ èkkxs dh enn ls yhft,A

isu dh lgk;rk ls èkkxs }kjk ekih yEckbZ dks rus ds Åij fu'kku yxkb;sA

iSekus ij èkkxs dks jf[k;s vkSj yEckbZ dks fy[k nhft,A

fØ;k dh rkjh[k lfgr fjdkWMZ rS;kj dhft,A

bl fofèk dks ,d gÝrs ds varjky ij iqu% iqu% dhft;sA

D;k yEckbZ esa dksbZ ifjoÙkZu vk;k gS\
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tuu ,oa vkuqoaf'kdh blds fy, rkfydk cukb;s

gÝrksa dk Øe yEckbZ (lseh- esa)

1.

2.

3.

4.

5.

20.4.2 vkDtsuksehVj (Auxanometer)

yEckbZ ds vR;ar lgh ekiu ds fy;s ge ,d fo'ks"k çdkj ds midj.k] vkWDtsuks sehVj
dk ç;ksx djrs gS a (fp=k 20.3)A bl midj.k dk mi;ksx ge ikSèk s ds çjksg o`f¼ dh
yEckbZ dks ekius es a djrs gS aA xeys es a yxs ikSèkk s a ds 'kh"k Z es a ,d èkkxk ckaèkrs gS a vkSj
èkkxs dks vkWDlsuk sehVj dh f?kjuh ij yVdk nsrs gS aA èkkxs ds nwljs fljs ij ,d Hkkj ;k
otu yVdk nsrs gSA f?kjuh ds lkFk ,d yach lqbZ yxk nh tkrh gS] tks ,d vafdr pki
ij ?kwerh jgrh gSA tSls gh rus dh yEckbZ es a o`f¼ gksrh gS] otu okyk èkkxk uhps >qd
tkrk gS vkSj pki ds iSekus ij lqbZ dh xfr dk ikB~;k ad ys ysrs gS aA

fp=k 20.3 vkWDtsuksehVj

LVS.M

Hkkj

/kxk

f?kjuh

ladsrd

vkdZ (pki)

xeys esa yxk
ikS/kk
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tuu ,oa vkuqoaf'kdh

ikBxr ç'u 20.1

1. o`f¼ vkSj ifjoèkZu esa foHksn dhft;sA

............................................................................................................................

2. foHksnu D;k gS\

............................................................................................................................

3. ikSèkksa dh o`f¼ rFkk ifjoèkZu esa foHksnu dh D;k Hkwfedk gS\

............................................................................................................................

20.5 ikni o`f¼ dks çHkkfor djus okys dkjd

vDlj ikSèkksa dh o`f¼ cgqr ls ckg~; vkSj vkarfjd dkjdksa ls çHkkfor gksrh gSaA

20.5.1 ckg~; o`f¼ dkjd

ckg~; dkjd og gksrs gSa tks okrkoj.k esa mifLFkr rFkk ikSèkksa dh o`f¼ dks çR;{k ;k
vçR;{k :i ls çHkkfor djrs gSaA ;s dkjd gSa %

(i) çdk'k (ii) rkieku (iii) ikuh (iv)  [kfut iks"kd inkFkZ

(i) çdk'k (Light)

vki igys gh tku pqds gSa fd çdk'kla'ys"k.k dh çfØ;k ds fy, çdk'k dh vko';drk
gksrh gSA çdk'kla'ys"k.k ds vykok cht vadqj.k] u;s ikSèks dh o`f¼] fofHkUu Årdksa rFkk
vaxks dk foHksnu vkSj tuu ds fy, Hkh çdk'k dh vko';drk gksrh gSA

tc ikSèks vaèksjs esa mxrs gS rks os yacs] ihys vkSj detksj gksrs gSa vkSj mudh ifRr;ak
dkiQh NksVh gksrh gSaA

(ii) rkieku (Temperature)

dqN ikSèks BaMh tyok;q esa mxrs gSa rks dqN xeZ tyok;q esaA ikSèks dh o`f¼ ds fy, Økafrd rkieku
28oC ls ysdj 30oC rd dh vko';drk gksrh gSA ysfdu ;g 4oC ls ysdj 45oC rd gks
ldrk gSSA ikSèks dh lHkh mikip;h fØ;k;sa ijks{k :i ls rkieku esa fHkUurk ds dkj.k çHkkfor gksrh
gSA vR;Ur de rkieku tSls ciQhZys ekSle ds dkj.k ikSèks dks BaM rFkk {kfr ig¡qp ldrh gS vkSj
vR;fèkd rkieku ds dkj.k mldh o`f¼ #d ldrh gSaA

(iii) ikuh (Water)

vki igys ls tku pqds gSa fd ikSèks viuh tM+ksa }kjk ikuh dk vo'kks"k.k djrs gSa] ftldk mi;ksx
;s çdk'kla'ys"k.k rFkk vU; tSojklk;fud fØ;kvksa esa djrs gSaA mlesa ls dqN Hkkx ok"iksRltZu
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tuu ,oa vkuqoaf'kdh ds }kjk u"V gks tkrk gSA ikSèks dh i;kZIr o`f¼ ds fy, ikuh dh ,d fof'k"V ek=kk dh vko';drk
iM+rh gSA ikuh dh deh vkSj vfèkdrk nksuksa gh ikSèkksa dh o`f¼ dks jksd nsrh gSaA

(iv) [kfut iks"kd inkFkZ

ikB 9 ̂ ikSèkksa ds iks"k.k* esa ge igys gh ikSèkksa dh o`f¼ vkSj ifjoèkZu ds fy, [kfut iks"kd inkFkkZsa
dh vko';drk ds egRo ds ckjs esa o.kZu dj pqds gSaA lHkh mikip;h fØ;kvksa ds fy, iks"kd
inkFkkZsa dh vko';drk gksrh gSA ikSèkksa dh o`f¼ ds Åij iks"kd inkFkkZsa dh deh dk foijhr çHkko
iM+rk gSaA

20.5.2 o`f¼ ds vkUrfjd dkjd

Åij of.kZr fd;s x;s ckg~; dkjdksa ds lkFk&lkFk ge dqN vkSj tksM+ ldrs gSA dqN inkFkkZsa dks
ikSèks vius 'kjhj ls mRiUu djrs gSa] ftudk ikSèkksa dh o`f¼ ij çHkko iM+rk gSA bUgsa ikni gkWeksZu
;k iQkbVksgkWeksZu ;k o`f¼ gkWeksZu (Growth hormone) dgrs gSaA

iQkbVksgkWeksZu ,sls dkcZfud inkFkZ gSa ftUgsa cgqr de ek=kk esa ikSèks ds fdlh ,d Hkkx esa
mRikfnr fd;k tkrk gS vkSj tks ml Hkkx dh o`f¼ dks çHkkfor djrs gq, nwljs Hkkxksa esa xfr
djrs gSaA

ikSèkksa dh o`f¼ dks dbZ vU; jlk;uksa ls Hkh çHkkfor fd;k tkrk gS ftudh lajpuk rFkk dk;Z
fcYdqy ikni gkWeksZuksa ds leku gSaA budks o`f¼ fu;ked (Growth regulator) dgrs gSA ;g
ikSèkksa }kjk çkÑfrd :i ls mRikfnr ugha gksrsA

o`f¼ fu;ked jklk;fud inkFkZ Hkh çkÑfrd :i ls mRiUu gksus okys gkWeksZuksa ds leku gh
ikSèkksa esa o`f¼ vkSj ifjoèkZu dks c<+krs] jksdrs vFkok #ikUrfjr djrs gSaA

çkÑfrd :i ls mRikfnr o`f¼ gkekZsuksa dks eksVs rkSj ij ikap çeq[k oxkZsa esa foHkkftr fd;k tk
ldrk gSA

(i) vkWfDlu] (ii) ftcjsfyu] (iii) lkbVksdkbfuu

(iv) bZFkkbyhu] (v) ,sfClfld vEy

vkb, bu gkeksZuksa ds fc"k; esa foLrkj ls tkusa %

(i) vkWfDtu (Auxin)

vkWfDtu ,d ,slk o`f¼ dkjd gS tks ikSèkksa ds ruksa rFkk tM+ksa ds c<+rs gq, 'kh"kkZsa }kjk mRiUu gksrk
gSA ;g çjksg rFkk tM+ksa ds 'kh"kks± ds ihNs fLFkr foHkT;ksrd dks yEckbZ esa c<+us esa enn djrk gSA
;g çkÑfrd :i ls mRikfnr bUMksy&3 ,lhfVd ,flM (Indole-3-Acetic Acid vFkok IAA)
gSA ;g jklk;fud la'ys"k.k }kjk Hkh mRiUu fd;k tkrk gS tks vkWfDlu ds leku gh dkf;Zdh
çfØ;kvksa ds dqN Ñf=ke vkWfDtu] baMksy&3&C;wfVfjd ,flM (IBA), 2] 4 MkDyksjksfiQuksDlh,lhfVd
vEy (2,4-D) usÝFkyhu ,lhfVd ,flM (NAA) gSaA

xzhd 'kCn ̂ vkWDlsu* dk vFkZ o`f¼ djuk gSA bls loZçFke euq"; ds ew=k ls i`Fkd fd;k x;k FkkA
fizQV~t+ osUV (Fritz Went) us tbZ dh ikSèk ij vkWfDtu dk çHkko ns[kus ds fy, ,d ç;ksx fd;k
FkkA tc tbZ ds çkadqj pksy (Coleoptile, vkjfEHkd çjksg) esa 'kh"kZ dks dkV dj gVk fn;k tkrk
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tuu ,oa vkuqoaf'kdhgS] rc mldh o`f¼ :d tkrh gSA dVs gq, 'kh"kZ dks ,xkj (Agar) ds CykWd ij (leqnzh vir`.kksa
ls çkIr ftysfVul inkFkZ) izk;% ,d ?kaVs rd j[kk x;kA blds ckn bl ,xkj ij j[kh x;h ikSèk
dks dVh gqbZ ikSèk ij j[kk x;kA ;g ns[kk x;k fd ikSèk ij fiQj ls o`f¼ 'kq: gks x;hA blls ;g
irk pyk fd ogk¡ ij dqN ,slk Fkk tks dVs gq, 'kh"kZ ls ,xkj CykWd ij igq¡p x;k vkSj ftlls
o`f¼ nqckjk 'kq: gks x;hA bl oLrq dk uke ikni gkWeksZu vkWfDtu fn;k x;kA

vkWfDtu ds dk;Z
(a) ;g dksf'kdk dh yEckbZ c<+kus dks çksRlkfgr djrk gSA
(b) ;g ik'oZ eqdqyu dh o`f¼ dks jksdrk gSaA ;fn ikSèks ds 'kh"kZ dks gVk fn;k tk; rks ik'oZ

'kk[kk,a o`f¼ djuk vkjaHk dj nsrh gSA vfèkdrj ikSèks esa 'kh"kZLFk eqdqy ik'oZ eqdqyksa dh
o`f¼ dks jksdrh gSaA bls 'kh"kZLFk çHkkfork dgrs gSA

(c) ;g ifRr;ksa dk fxjuk jksdrk gSA
(d) NAA (uSIFksyhu ,slhfVd ,flM) dks lsc dks idus ls igys fxjus ls jksdus ds fy, ç;ksx

djrs gSaA
(e) 2-4] D (2 4 & MkbDyksjksfiQukssDlh ,lhfVd ,flM) dks vir`.kuk'kh (weedicide) ds :i

esa ç;ksx djrs gSaA

(ii) ftcjsfyu (Gibberellin)
ftcjsfyu ;k ftcjsfyd ,flM (GA) dks lcls igys ftcjsyk dod ̂ iQqthdqjksbZ* ls fudkyk x;k FkkA
ikSèkksa esa ;g Hkwz.kksa] tM+ksa rFkk ;qok ifRr;ksa vkSj mudh òf¼ ds fy, mRikfnr fd;k tkrk gSA

ftcjsfyu ds dk;Z
(a) ;g dqN fo'ks"k ikSèkksa ds ruksa dh yEckbZ c<+kus esa enn djrk gSaA ftcjsfyu ds mi;ksx ls

ckSus ikSèkksa dh yEckbZ Hkh c<+ ldrh gSaA
(b) ;g chtksa rFkk eqdqyksa dh çlqIrkoLFkk lekIr djrk gSaA
(c) ;g vfu"ksdiQyu (fcuk fu"kspu ds fcuk cht okys iQyksa dk fuekZ.k) dks çsfjr djrh gSA

(iii) lkbVksdkbfuu (Cytokinin)

budks ukfj;y ds nwèk ds fu"d"kZ.k ls çkIr djrs gSaA lkbVksdkbfuu tM+ksa ds 'kh"kZ] chtksa ds Hkzw.kiks"k] u;s
iQyksa vkfn es la'ysf"kr gksrs gSa] tgak ij dksf'kdk foHkktu yxkrkj gksrk jgrk gSaA

lkbVksdkbfuu ds dk;Z
(a) dksf'kdk foHkktu] dksf'kdk foLrkj.k vkSj foHksnu dks c<+krk gSA
(b) ;g ikSèks ds vaxksa dh th.kZrk dks jksdrk gSA
(c) ;g 'kh"kZLFk çHkkfork dks jksdrk gS rFkk ik'oZ eqdqyksa dh o`f¼ esa enn djrk gSaA

(iv) bZFkk;yhu (Ethylene)
;g ,d xSlh; gkWeksZu gSA tks ids gq, iQyksa] iQwyksa vkSj ifRr;ksa esa ik;k tkrk gSA

bZFkk;yhu ds dk;Z
(a) ;g iQyksa ds idus dks çsfjr djrk gSA
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tuu ,oa vkuqoaf'kdh (b) ;g ifÙk;ksa vkSj iQwyksa dh th.kZrk vkSj foyxu dks c<+krk gSA
(c) ;g dksf'kdkvksa dh dsoy pkSM+kbZ esa o`f¼ djrk gS] yEckbZ esa ughaA

(v) ,fClfld ,flM (Abscisic Acid)
,fClfld ,flM dks MksfeZu uke ls Hkh tkuk tkrk gS] tks cgqr lkjs ikSèksa esa çkÑfrd o`f¼
fu;ked ds :i esa ik;k tkrk gSA ;g ifRr;ksa esa la'ysf"kr gksrk gSA

,fClfld ,flM ds dk;Z
(a) ftcjsfyu ds foijhr ;g eqdqyksa vkSj chtksa esa lq"kqIrkoLFkk dks çsfjr djrk gSA lq"kqIrkoLFkk

dks rksM+rk gSA
(b) ;g ifÙk;ksa dh th.kZrk dks c<+krk gS bldk vFkZ gS fd ifRr;ksa dk >M+uk ,fClfld ,flM

ds dkj.k gksrk gSA
(c) ;g cht vadqj.k rFkk ifjoèkZu dks jksdrk gSA

20.6 o`f¼ fu;kedksa dk O;ogkfjd vuqç;ksx
ge igys ppkZ dj pqds gS fd fofoèk çdkj ds o`f¼ fu;kedksa ds mi;ksx djus ls ge ikSèkksa esa
o`f¼ vkSj ifjoèkZu dks c<+k ldrs gSa] jksd ldrs gSa ;k cnyko dj ldrs gSaA vktdy vius
mRikn dks c<+kus ds fy, ckxokuh fo'ks"kKksa }kjk bldk cM+s iSekus ij mi;ksx fd;k tk jgk gSA
dqN vuqç;ksx bl çdkj gS %

(i) vkWfDtu vkSj ftcjsfyu dh enn ls chtjfgr iQyksa ds fofHkUu çdkjksa dks mRiUu fd;k tk
ldrk gSA vkius cktkj esa chtjfgr vaxwj vkSj iihrksa dks ns[kk gksxkA

(ii) o`f¼ fu;kedksa ds ç;ksx ls dqN ikSèks esa tYnh iq"i.k dh çfØ;k laHko gks pqdh gSA

(iii) gkWeksZuksa ds mi;ksx ds dkj.k iQyksa dh vkjfEHkd voLFkk esa Hkh iQy id ldrs gSA

(iv) vkWfDtu ds mi;ksx djus ls chtksa dk vadqj.k Hkh laHko gks ldk gSA

(v) vkyw vkSj I;kt ds HkaMkj.k ds le; o`f¼ fu;kedksa ds mi;ksx ls vadqj.k dks jksdk tk
ldrk gSA

20-6-1 foHksnu] fufoZHksnu vkSj iqu%foHksnu

foHksnu% ikSèkksa esa foHksnu muds vkdkj] thojlk;u] lajpuk ,oa dksf'kdkvksa ds dk;Z esa LFkk;h]
LFkkfud xq.kkRed ifjorZu ds :i esa gksrk gSA foHksnu dk lacaèk mu izfØ;kvksa ls gksrk gS ftuds
}kjk iwoZxkeh dksf'kdkvksa ls Li"V dksf'kdk&iz:i cu tkrs gSa tks ,d&nwljs ls fHkUu gksrs gSaA
mnkgj.k ds fy, laoguh Ård] nk# vkSj Ýyks,e] iwoZ ,/k vkSj laoguh ,/k foHkT;ksrd
dksf'kdkvksa ls foHksfnr gksrs gSa] vkSj fof'k"V dk;ks± ds fy, ifjiDo gks tkrs gSaA laoguh Ård
ds foHksnu ds fy, vkWfDlu vkSj lbVksdkbfuu uke gkWeksZu vko';d gksrs gSaA foHksnu ds nkSjku]
dksf'kdkvsa esa viuh dksf'dk&fHkfÙk;ksa vkSj thonzO; nksuksa esa dqN lkekU; ls fdarq izeq[k
lajpukRed ifjorZu gksrs gSaA mnkgj.k ds fy,] VªSfdvjh rRo cukus ds fy,] dksf'kdk,a dksf'kdk,¡
vius thonzO; [kks nsrh gSaAS os ,d etcwr] izR;kLFk] f}uh;d dksf'kdk fHkfÙk Hkh cuk ysrh gSa rkfd
vR;fèkd nq:g ifjfLFkfr;ksa esa Hkh dkiQh Å¡pkbZ rd ty ys tk ldsaA
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tuu ,oa vkuqoaf'kdhfufoZHksnu % ;g ikniksa esa dksf'kdk&ifjoèkZu dk ;g izR;korhZ gksrk gS] rkfd igys tks foHksnu
gks pqdk gS og lekIr gks tk, vkSj dksf'kdk viuh lajpuk esa vfèkd lkekU;hÑr gks tk,A ltho
foHksfnr dksf'kdk,¡] ftuesa foHkktu dh {kerk lekIr gks pqdh Fkh] fiQj ls dqN ifjfLFkfr;ksa esa
viuh {kerk okil izkIr dj ysrh gSaA mnkgj.k ds fy,] iw.kZ :i ls foHksfnr e`nwrdh dksf'kdkvsa
ls foHkT;ksrd varjkiwyh; ,iQk dk fuekZ.k djrk gSA

iqu%foHksnu % fufoZHksnu djrs gq,] ikni dksf'kdk,¡ ,d ckj fiQj foHkktu dh {kerk [kks cSBrh
gS vkSj ifjiDo cu tkrh gSA bl izfØ;k dks ^iqu%foHksnu* (re-differentiation) dgrs gSaA

ikBxr ç'u 20.2

1. mu ikni gkWeksZuksa dk uke crkb;s ftudk lacaèk fuEufyf[kr ls gS %
(i) dksf'kdk dk nh?khZdj.k ..................................................................

(ii) ifRr;ksa dk >M+uk ..................................................................

(iii) cht çlqfIr dk lekIr gksuk ..................................................................

2. vkWfDtu ds nks dk;Z crkb;s %
(i) .................................................................................................................

(ii) .................................................................................................................

3. fufoZHksnu vkSj iqu%foHksnu esa D;k varj gS\
............................................................................................................................

4. dkSu ls nks gkeksZu laoguh Ård foHksnu ds fy, vfuok;Z gSa\
............................................................................................................................

20.7 lq"kqIrkoLFkk vkSj chtksa dk vadqj.k

fiNys ikB 7 izjksg ra=k esa vki ikSèks esa cht ds cuus ds ckjs esa tku pqds gSaA ifjofÙkZr gksrs gq,
cht esa mikip;h fØ;k;sa vDlj cgqr de gksrh gSA ysfdu vadqj.k ds le;] cht dh mikip;h
fØ;k;sa c<+ tkrh gS vkSj o`f¼ dh vuqdwy ifjfLFkfr;ksa esa u;s ikSèks ds :i esa os o`f¼ djrs gSaA
bldks chtkadqj.k (Seed germination) dgrs gSaA

cht vadqj.k] mikip;h fØ;kvksa dh okilh vkSj chtksrd dh o`f¼ ds }kjk Hkzw.k ds
fodkl ls u;s ikSèks esa cnyuk gSA

dqN cht çdh.kZu ds ckn mi;qDr ifjfLFkfr;ka ikdj Hkh rqjUr vadqfjr ugha gksrs]A bl le; cht
dh o`f¼ :d tkrh gSA ;k dg ldrs gSa fd ;g mldh vkjke ;k lq"kqIr voLFkk gSA bl çfØ;k
dks gh cht dh lq"kqIrkoLFkk dgrs gSA ;g n'kk vifjiDo Hkwz.k] n`<+ ;k vijkxE; chtpksy] vkSj
fu;ked tSls ,fClfld vEy dh mifLFkfr vkfn ds dkj.k gks ldrh gSA

20.7.1 cht vadqj.k ds çdkj
iq"ih ikniksa esa nks çdkj dk chtkadqj.k ik;k tkrk gS%

(a) HkwE;ksifjd vadqj.k vkSj (b) vèkksHkwfed vadqj.k



fVIi.kh

thofoKku

ikSèksa esa o`f¼ vkSj ifjoèkZu

 46

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh (d) HkwE;ksifjd vadqj.k (Epigeal germination)

HkwE;ksifjd (,ih % Åij] ft+vks & èkjrh vFkok e`nk) % bl izdkj ds vadqj.k esa cht i=kkèkkj
(Hypocotyl) yacs gks tkrs gSa vkSj chti=k e`nk ds Åij fudy vkrs gSaA mnkgj.k % dk'khiQy]
ljlksa] beyh] izQsap chu vkfn ds chtA

fp=k 20.4 (d) HkwE;ksfjd vadqj.k ([k) vèkksHkwfed vadqj.k

([k) vèkksHkwfed vadqj.k (Hypogeal qermination)

vèkksHkwfed (gkbiks& uhps] ftvks = èkjrh vFkok e`nk) vadqj.k esa] chti=kkèkkj yacs gksrs gS vkSj
chti=k e`nk ds Hkhrj gh jgrs gSA mnkgj.k % cgqr ls ,dchti=kh cht tSls pkoy] xsagw] eDdk]
ukfj;y vkfnA

dqN ikSèks tks nynyh LFkyksa es mxrs gS muesa ,d fof'k"V çdkj dk vadqj.k ik;k tkrk
gS ftls tjk;qt vadqj.k (Viviparous germination) dgrs gSa (fp=k 20.5)A ;g cht]
iQy ds vanj gh vadqfjr gksrk gS tcfd iQy ekr` ikSèks ls gh tqM+k jgrk gSA cht dk Hkkj
c<+ tkrk gS D;ksafd vadqj.k ds dkj.k ikSèks fir` ikSèks ls vyx gks tkrk gS vkSj feV~Vh esa
fxj tkrk gSA rc mlesa tM+sa fudyrh gSa tks mls tehu esa etcwrh ls idM+dj j[krh gSaA
bu ikSèkksa dks fir`LFk ikSèks dgrs gSA mnkgj.k ds fy, & jkbtksiQksjk vkSj lksjsf'k;kA

20.7.2 cht vadqj.k dh çfØ;k
cht vadqj.k esa igyk in cht }kjk ikuh dk vfèk'kks"k.k ;k vo'kks"k.k gksrk gSA rc cht iQwy
tkrk gS vkSj cht pksy iQy tkrk gSA VwVs gq, chtpksy ds }kjk ewykadqj Hkzw.kh; v{k ds ,d fljs
ls ckgj vkrk gSA ;g ewykadqj tM+ ra=k cukrk gSA Hkzw.kksfud v{k ds nwljs fljs ls çkadqj c<+rk gS
vkSj ifjof/Zr gksdj ikSèks dk çjksg Hkkx cukrk gSA

v/ksi=kh gqd

chti=k

izjksg 'kh"kZ

vf/i=k

tM+sa

tM+sa

mifji=k

r:.ki=k

ewykadqj
izkadqj

cht pksy

([k) v/ksHkwfed

(d) HkwE;ksifjd vadqj.k
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tuu ,oa vkuqoaf'kdh

fp=k 20.5 fir`LFk vadqj.k

20.7.3 cht ds vadqj.k dks çHkkfor djus okys dkjd

cht ds vadqfjr gksus ds fy, ikap dkjd vko';d gSa & ty] rkieku] vkWDlhtu] çdk'k vkSj
o`f¼ gkeksZu

(a) ty & vius chtpksy dks rksM+ dj fudyus ds fy, cht dk iQwy tkuk vko';d gSaA ,d
ids gq, cht esa cgqr de ek=kk esa ikuh gksrk gS blfy, chtpksy ds iQwy dj iQwVus ds
fy, i;kZIr ek=kk esa ikuh dh vko';drk gksrh gSaA tSo jlk;fud vfHkfØ;kvksa esa ikSèks dh
o`f¼ vkSj ifjoèkZu ds fy, ikuh dh vko';drk gksrh gSaA

(b) rkieku & cht ds vadqj.k ds fy, ,d fo'ks"k rkieku dh vko';drk gksrh gSaA fHkUu
iztkfr;ksa ds fy, rkieku dh vyx&vyx ek=kk dh vko';drk gksrh gSA rkiØe gh cht
ds vanj jklk;fud vfHkfØ;kvksa dks Rofjr djrh gSA

(c) vkWDlhtu & cht ds vanj lafpr Hkkstu ls ÅtkZ dks eqDr djus ds fy, vkWDlhtu dh
t:jr gksrh gSA Hkzw.k dh o`f¼ mikip; ds fy, ÅtkZ Hkh eqDr gksrh gSA

(d) çdk'k & cgqr lkjs chtksa esa cht ds vadqj.k ds fy, çdk'k ,d vko';d dkjd ugha gksrk
ysfdu dqN chtksa tSls pkSykbZ (lettuce) vkSj rEckdw esa ;g vR;fèkd t:jh gSA

(e) gkWeksZu & Åij fn;s x;s ckg~; dkjdksa ds vykok] gkWeksZu Hkh cht ds vadqj.k dks fu;fU=kr
djrs gSA gkWeksZuksa }kjk dqN Hkfwedk,a fuHkk;h tkrh gSa tks bl çdkj gSa %

dqN ?kVukvksa esa iw.kZr% vaèkdkj gksrs gq, Hkh ftcjsfyu] cht ds vadqj.k ds
fy, çsfjr djrk gSA

fir` ikS/k

v/ksi=kh

iQy tM+

u;k ikS/k

tM+ e`nk

ty

v/ksi=kh
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tuu ,oa vkuqoaf'kdh vkWfDlu] lkbVksdkbfuu vkSj bZFkk;fyu cgqr ls chtksa esa lq"kqIrkoLFkk dks rksM+rs
gSa vkSj vadqj.k dks çsfjr djrs gSA

dqN chtksa esa ,fClfld ,flM vadqj.k çfØ;k dks jksdrk gSA

20.8 çdk'kdkfyrk (Photoperiodism)

vkius ;g ns[kk gksxk fd ikyd] xsgw¡ vkfn tSls ikS/s esa iq"i xfeZ;ksa esa fudyrs gSa vkSj Msgfy;k] dkWLekWl
vkfn esa iQwy lfnZ;ksa esa f[kyrs gSA ,slk D;ksa gksrk gS\ D;ksafd ikSèks] ftuesa iq"i xfeZ;ksa esa fudyrs gSa] mudks
çfrfnu vfèkd yEcs dky rd çdk'k dh t:jr gksrh gS ctk; muds tks lfnZ;ksa esa f[kyrs gSA bl
çdkj ge dg ldrs gSa fd çdk'k dk le;dky ikSèks esa iq"i.k dh fØ;k esa ,d egRoiw.kZ Hkwfedk
fuHkkrk gSA ikSèkksa dh òf¼ ij çdk'k ds çHkko dks çdk'kdkfyrk dgrs gSaA

çdk'kdkfyrk% çfrfnu ikSèks ij iM+us okys çdk'k dh vofèk ds çfr ikSèkksa ds iq"i.k rFkk
o`f¼ dh izfrfØ;k dks izdk'kdkfyrk dgrs gSaA iq"i.k ds fy, vko';d izdk'k dh vofèk
ds vkèkkj ij] ikSèkksa dks fuEufyf[kr rhu Jsf.k;ksa esa oxhZÑr fd;k tkrk gS %

1. vYi çnhfIrdkyh ikSèks (Short Day Plants—SDPs) & fnu ds fu;r çdk'k dh vis{kk
de le; rd çdk'k nsus ij dqN ikSèks iq"i mRiUu djrs gSa mudks vYi çnhfIrdkyh ikSèks
dgrs gSA ØkblsUFksee] dkWlekl] Msgfy;k] lks;kchu vYi çnhfIrdkyh ikSèks gSA

2. nh?kZ çnhfIrdkyh ikSèks (Long Day Plants&LDPs) & ;s ikSèks rc iq"i mRiUu djrs gSa] tc
fnu ds fu;r çdk'k dh vis{kk mUgsa vfèkd çdk'k fn;k tkrk gSA xqyeksgj] ewyh] ikyd
nh?kZ çnhfIrdkyh ikSèks gSA

3. fnol fujis{k ikSèks (Day Neutral Plants-DNPs) &  bu ikSèkksa ds iq"iu ij fnu ds fu;r
çdk'k dk dksbZ çHkko ugha iM+rkA bldk vFkZ gS fd ;s lHkh çdk'kdkyksa esa iQwy mRiUu djrs
gSA [khjk] VekVj] lwjteq[kh fnol fujis{k ikSèks gSaA

;|fi iq"i.k] çdk'kdkfyrk dk ,d lcls vPNk mnkgj.k gS] cgqr&lh vU; ikni fØ;k,a Hkh
çdk'k }kjk gh fu;af=kr gksrh gSaA eqdqy lq"kqIrrk] I;kt esa 'kYddan fuekZ.k] vkyw dk dan fuekZ.k
bR;kfn çdk'kdky }kjk çHkkfor gksrs gSaA

20.9 iq"i.k esa Ýyksfjtsu vkSj iQkbVksØkse dh Hkwfedk

iq"i.k ij çdk'k ds çHkko dh [kkst ds ckn] oSKkfud iq"i.k ds fy, gkWekZsuksa dh Hkwfedk ds ckjs
esa irk yxkus dh dksf'k'k djus yxsA ,slh dYiuk dh x;h fd ikni gkWeksZu ftls Ýyksfjtsu dgrs
gSa] ikSèkksa esa iq"iu dh 'kq:vkr ds fy, ftEesnkj gSA Ýyksfjtsu ,d iq"iu mn~nhid gS tks vuqdwy
çdk'k dky esa ifRr;ksa esa la'ysf"kr gksrk gS vkSj tks çjksg 'kh"kZ ls gksdj ml txg pyk tkrk gS
tgak iq"iu gksuk gksA

D;k dHkh vkius lkspk gS fd ikSèks vius okrkoj.k esa çdk'k dh mifLFkfr ;k fiQj vuqifLFkfr
ds ckjs esa dSls tku ikrs gSa\ ;g tkudkjh ikSèks ,d fo'ks"k çdkj ds o.kZd ftls iQkbVªksdkse
(Phytochrome) dgrs gSa] mlds }kjk izkIr djrs gSaA bls çdk'k vo'kks"kd o.kZd ds :i esa Hkh
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tuu ,oa vkuqoaf'kdhtkuk tkrk gS vkSj ;g ikSèkksa dks çdk'k ds çfr laonsu'khy cukrk gSA iQ+kbVksØkse cht vadqj.k
vkSj iq"i.k esa Hkh Hkkx ysrk gSA bl o.kZd ds nks vyx&vyx çdkj gSa P

r
 rFkk P

fr
  P

r
 yky

çdk'k dks vo'kksf"kr djrk gS tcfd P
fr
 iQkj&jsM çdk'k (,slh fdj.ksa tks vn`'; gksrh gS) dks

vo'kksf"kr djrk gSA ;s nksuksa çdkj ,d nwljs esa var%ifjorZuh; gSaA P
r
 çdkj yky çdk'k dks

vo'kksf"kr djrk gS vkSj mls P
fr
 form esa ifjofrZr dj nsrk gS vkSj P

fr
 çdkj iQkj&jsM çdk'k dks

vo'kksf"kr djrk gS vkSj P
r
 esa ifjofrZr dj nsrk gSA

r frP P
&

yky idz k'k
iQkj yky idz k'k

fp=k 20.6 Pr vkSj Pfr iQkbVksØkse dk var% ifjorZu

19.10 oalrhdj.k (Vernalisation)

vki tku pqds gSa fd ikSèkksa dh o`f¼ rFkk ifjoèkZu ij rkieku dk çHkko iM+rk gSA iq"i.k ds fy,
,d fof'k"V rkieku dh vko';drk gksrh gSA vè;;u n'kkZrs gSa fd ;fn rkieku esa deh ,d
fo'ks"k fcUnq ij dh tk; rks iq"i.k tYnh gks ldrk gSA mnkgj.k ds fy, ;fn xsgw¡] pkoy vkSj
dikl dh dqN fdLeksa ij 1o C ls 10o C rd ds chp dk rkieku ikSèks dh o`f¼ ds fy, ç;ksx
esa yk;k rks tYnh iq"i.k gks ldrk gSA ;g fofèk] tks de rkieku ij] tYnh iq"iu ds fy, çsfjr
djrh gS] olarhdj.k dgykrh gSA

olarhdj.k og izfØ;k gS tks ikSèkksa dks de rkieku ij j[kdj mUgsa iq"i.k ds fy, çsfjr
djrk gSaA

clarhdj.k dh O;ogkfjd mi;ksfxrk
clarhdj.k ds dqN O;ogkfjd vuqç;ksx gSa tSls %

1. ,sls ikSèk s tks viuk thoudky nks o"kk Z s a ;k nks ekSleks a es a (f}o"kh Z;) iwjk djrs gS aA
;fn muds chtks a dks de rkieku ij mipkfjr fd;k tk; rks ,d gh ekSle es a iQwy
mRiUu dj ldrs gSA

2. clarhdj.k }kjk iQlyksa dks tYnh cks;k vkSj dkVk tk ldrk gS bldk vFkZ gS fd f}o"khZ;
ikSèks dks ,d o"khZ; ;k okf"kZd esa cny ldrs gSA

20.11 ikSèks esa th.kZrk] o`¼koLFkk (dky&izHkkou)

çkf.k;ksa dh rjg ikSèkksa dk Hkh ,d fuf'pr thoudky gksrk gS vkSj mldks iwjk djus ds ckn os
ej tkrs gSA ejus ls igys muds 'kjhj esa dbZ çdkj ls vi{kh.ku ns[ks tkrs gSaA vkius ;g è;ku
fn;k gksxk fd ikSèkksa esa ifRr;ak ihyh gks tkrh gS] iQwyksa ds jax iQhds iM+ tkrs gSaA ikSèks ;k mlds
Hkkxksa dh {kh.k lacaèkh lHkh çfØ;k;sa ftuesa laxBukRed vkSj fØ;kRed] lHkh çdkj dh {kfr
'kkfey gksrh gS] th.kZrk dgykrk gSA

th.kZrk oT;Z inkFkkZsa ds laxzg ds dkj.k vkrh gSA dqN ikSèkksa esa iq"i.k vkSj cht mRiknu ds ckn
lEiw.kZ ikSèkk ej tkrk gSA bls lEiw.kZ ikSèks dh th.kZrk dgrs gSA mnkgj.k & okf"kZd ikSèks tSls pkoy]
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tuu ,oa vkuqoaf'kdh xsgwa] lse] VekVj vkfnA cgqr&ls nwljs ikSèks ftuesa ikSèks ds Åijh Hkkx gj lky ej tkrs gS vkSj
tM+ ra=k thfor jgrk gS] vaxth.kZrk n'kkZrs gSaA

th.kZrk esa gkWeksZuksa dh Hkwfedk % ,fClfld ,flM vkSj bZFkk;yhu ifRr;ksa dh th.kZrk dks
c<+krs gSaA ysfdu lkbVksdkbfuu th.kZrk dks jksdrh gS vkSj ifRr;ksa dks dkiQh le; rd
gjk jgus esa enn djrh gSA

20.12 foyxu (>M+uk) (Abscission)

vkius ;g rks è;ku fn;k gksxk fd tc dHkh ifRr;ka iqjkuh gks tkrh gSa rks ;g ikSèks ls vyx gks
tkrh gSa vkSj fxj tkrh gSaA eq[; 'kjhj ls iqjkus Hkkxksa ls bl çdkj ds vyx gksus dh çfØ;k dks
foyxu dgrs gSA

ikSèkksa esa iRrh ds iq"i vFkok iQy ds o`Urksa ds uhps vDlj Årdksa dh ,d ijr ^foyxu {ks=k*
cuk nsrh gSA dksf'kdkvksa dh ;g irZ ueZ vkSj detksj gksus ds dkj.k eè; iVV~fydk vkSj dksf'kdk
fHkfRr u"V gks tkrh gSA blfy, vax gok ;k o"kkZ ds dkj.k vklkuh ls vyx gks tkrs gSaA ikni
gkWeksZu tSls ,fClfld ,flM vkSj bZFkk;yhu] ifRr;ksa esa foyxu dks c<+kok nsrs gS vkSj vkWfDlu
bldks jksdrk gSA

20.13 ncko dkjd (Stress Factor)

D;k gksxk ;fn vki xeys esa yxs gq, ikSèks esa 4&5 fnu rd ikuh ugha Mkysa \ vkius ns[kk gksxk
fd ifRr;ka >qd tkrh gSa vkSj ikSèkk eqj>k tkrk gSA ikuh dh deh ds dkj.k ikSèks dh lkekU; thou
çfØ;k;sa ckfèkr gks tkrh gSaA ge dg ldrs gSa fd ikSèkk vius thou esa ncko dks >sy jgk gSA
bls tSfod ncko dgk tk;sxkA dsoy ikuh gh ugha cgqr ls dkjd ncko dks mRiUu djus ds fy,
mÙkjnk;h gSaA tSls rkieku] ued] Nk;k] çdk'k] çnw"kd vkfnA

i;kZoj.kh; n'kkvksa esa dksbZ Hkh cnyko ftlls ikSèkksa dh o`f¼ ;k ifjoèkZu ij foijhr çHkko iM+rk
gS] ̂ tSfod ncko* dgykrk gSA ,d ,sls çHkko dks tks ikSèks esa ncko ds ifj.kkeLo:i mRiUu gksrk
gS] ̂ ruko* dgrs gSaA Åij fn;s x;s mnkgj.k esa ifRr;ksa dk >qduk vkSj ikSèks dk eqj>kuk ruko gSaA

blfy, ikSèks ftl ncko dk lkeuk djrs gS og ruko dgykrk gSA

20.13.1 ncko ds çdkj

ncko ds dbZ çdkj gS ftuls ikSèks çHkkfor gksrs gSaA muesa ls dqN lkekU; ncko gS %&

(d) ty ncko ([k) yo.k ncko

(a) ty ncko

ty ncko esa ikuh dh vfèkdrk (ck<+) vkSj ikuh dh deh (lw[kk) nksuksa dks 'kkfey fd;k tkrs
gSaA ikSèkksa esa ikuh dh deh ifRr;ksa dks ihyk cukrh gS vkSj os eqj>k tkrh gSaA ikSèkksa dh fofHkUu
çfØ;k;sa] tSls çdk'kla'ys"k.k vkSj 'olu de gks tkrs gSa] dksf'kdkvksa dk nh?khZdj.k :d tkrk
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tuu ,oa vkuqoaf'kdhgS] dksf'kdk dk vkdkj foÑr gks tkrk gS vkSj dksf'kdkvksa dh n`<+rk ikuh dh deh ds dkj.k
de gks tkrh gSA ck<+ ;k ikuh dh vfèkdrk tM+ vkSj çjksg dh o`f¼ dks e`nk esa de djrh gSA
tM+ksa ds fljs dkys gks tkrs gSa ifRr;ak ihyh iM+ tkrh gS] bR;kfnA

(b) yo.k ncko

ikSèks ds 'kjhj esa eq[;r% yo.k ncko dSfY'k;e vkSj lksfM;e yo.kksa ds vfèkd ek=kk esa mifLFkr
gksus ds dkj.k gksrk gSA ;g dksf'kdk dk futZyhdj.k] dksf'kdk ds vkdkj esa cnyko vkSj
mikipk;h çfØ;k esa :dkoV dk dkj.k gksrk gSA bl çdkj ikSèks dh dksf'kdkvksa dh o`f¼ vkSj
ifjoèkZu :d tkrk gSaA

20.14 ikni xfr

tc vki dksbZ dk;Z djrs gSa rks vkids 'kjhj ds Hkkx xfr djrs gS vkidk lEiw.kZ 'kjhj Hkh vkidh
bPNkuqlkj ,d LFkku ls nwljs LFkku ij xfr djrk gSA bls vkids 'kjhj dh xfr dgrs gSaA ikSèks
Hkh xfr n'kkZrs gSa ysfdu mudh xfr vkids 'kjhj dh xfr ls fcYdqy vyx gksrh gSaA dqN
,ddksf'kdh ikSèkkssa dks NksM+dj] nwljs lHkh mPp Js.kh ds ikSèks ,d LFkku ls nwljs LFkku ij xfr
ugha dj ldrs D;ksafd mudh tM+sa feV~Vh esa teh gksrh gSaA

fiQj Hkh mudh xfr dfy;ksa dks eksM+us] iQwyksa dks [kqyus vkSj can djus] lw;Z ds çdk'k esa >qdus
bR;kfn esa fn[kk;h nsrh gSA ikSèkksa esa ;g xfr cgqr èkheh gksrh gS vkSj gesa dkiQh bartkj djuk iM+rk
gS vkSj è;kuiwoZd vkSj èkS;ZiwoZd bu xfr;ksa dk fujh{k.k djuk iM+rk gSA vkb;s ikSèks esa fn[kus dyh
fofHkUu xfr;ksa ds ckjs esa tkusa %

(d) vuqofrZuh xfr (ijks{k mn~nhiu ;k o`f¼ xfr)

ikSèks dh vFkok ikSèks ds fdlh Hkkx dh xfr tks i;kZoj.kh; dkjdksa dh vksj vFkok muls nwj
vuqorZuh (Vksi&cnyko) xfr dgrs gSA vkius ikSèks esa xfr çdk'k dh vksj] e`nk esa tM+ksa dh uhps
dh vksj tkus dh xfr] dqN laosnh ikSèkksa esa Nwus ds }kjk ifRr;ksa dk yVd tkuk vkfn ij è;ku
fn;k gksxkA ;g vuqorZuh xfr ds dqN mnkgj.k gSA

(i) çdk'kkuqorZu (Phototropism) & çdk'k ls çsfjr mnkgj.k % rus dk çdk'k dh vksj
>qdukA

(ii) xq:RokuqorZu (Geotropism) & xq:Rokd"kZ.k ls çsfjr % tM+ksa dk xq:Rokd"kZ.k dh vksj
c<+ukA

(iii) Li'kkZuqorZu (Thigmotropism) & Li'kZ ds dkj.k gksus okyh xfr mnkgj.k % rus vkSj çrkuksa
dk ,d nwljs ij fyiVuk vkSj Nwus ls laosnh ikSèks dh ifRr;ksa dk yVduk ;k Dykafrur
(dropping) gksukA

(iv) tykuqoZru (Hydrotropism) & ty ds }kjk gksus okyh xfr] mnkgj.k & tM+ksa dk ty Lkzksr
dh vksj c<+ukA
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tuu ,oa vkuqoaf'kdh ([k) vuqdqaapu xfr (Nastic Movement)

vuqdqapu (ukfLVu & >qduk)  xfr og o`f¼ gksrh gS tks fdlh vax ds foijhr fn'kk esa gksus okyh
o`f¼ dh nj esa varj ds dkj.k gksrh gSA mnkgj.k & nyksa dk [kqyuk] ifRr;ksa dk eqM+uk vkfnA tc
Åij dh rjiQ dk ,d vax uhps dh rjiQ dh rqyuk esa T;knk rsth ls o`f¼ djrk gS] rc bl
xfr dks vèkksorZu dgrs gSaA mnkgj.k% ifÙk;ksa dk uhps dh vksj eqM+uk] xqyeksgj ds iQwyksa ds
ckg~;nyksa dk [kqyukA tc uhps dh vksj Åij dh rqyuk esa T;knk rst o`f¼ gksrh gS rks bls
vèkkso`f¼orZu dgrs gSaA mnkgj.k & iRrh ds dk Åij dh vksj eqM+ukA

(x) LiQhfr xfr

;g xfr dksf'kdk ds Hkhrj ikuh ds vk;ru esa cnyko ds dkj.k gksrh gSA tc dksf'kdk esa ikuh
vfèkd ek=kk esa mifLFkr jgrk gS rks dksf'kdk iwjh rjg ls iQSy tkrh gS vkSj n`<+ ;k dM+h gks tkrh
gSA bl n'kk dks LiQhfr dgrs gSa vkSj dksf'kdk dks LiQ+hr dgrs gSA tc dksf'kdk ds Hkhrj ikuh
de mifLFkr jgrk gS] rks ;g iw.kZr% iQSyrh ugha gS vkSj ueZ cuh jgrh gSA bl n'kk dks f'kfFky
voLFkk dgrs gSaA xfeZ;ksa esa ok"iksRltZu dh vfèkdrk ds dkj.k ifRr;ksa dh dksf'kdk;sa LiQhfr dks
NksM+ nsrh gSa vkSj ifRr;ak >qd tkrh gSaA

LiQhfr xfr ds dqN mnkgj.k gS &

1. dqN ikSèkksa dh ifRr;ak ;k i.kZd vaèksjk gksus ij can gks tkrs gSaA (lksus okyh xfr) mnkgj.k
& iksVZqysdk] vdsf'k;k

2. rst gok ds >ksads ls ;k Nwus ls i.kZdksa dk can gksuk vkSj ifRr;ksa dk Dykarhur gksukA mnkgj.k
& NqbZeqbZ (laonsu'khy ikSèkk) (ekbekslk I;wfMdk)

3. ohul ÝykbZVªsi dh ifRr;ksa dk dhV dks idM+us ds fy, can gksukA

4. dqN ikSèkksa esa iQfy;ka ifjiDo gksus ij [kqyrh gSa vkSj muds cht rsth ls iQSy tkrs gSaA tSls
xqyesagnh (ckyle&Balsam)

ikBxr ç'u 20.3

1. çdk'kkuqorZu vkSj xq#RokuqorZu esa varj crkb;sA

............................................................................................................................

2. LiQhfr xfr ds nks mnkgj.k nhft;sA

(i) ..................................................................................................................

(ii) ..................................................................................................................
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tuu ,oa vkuqoaf'kdh

vkius D;k lh[kk

thfor thoksa esa o`f¼ mudh la[;k vkSj dksf'kdkvksa vaxksa vFkok laiw.kZ tho ds c<+us
ds iQyLo:i gksrh gSA

ifjoèkZu cnyko dh laiw.kZ Js.kh o`f¼] foHksnu] ifjiDork gSa ftuls ,d tho vius
lEiw.kZ thou&pØ esa xqtjrk gSA

dksf'kdkvksa esa o`f¼ rhu yxkrkj gksus okyh voLFkk,a gksrh gSA bldk vFkZ gS dksf'kdk
foHkktu] dksf'kdk nh?khZdj.k] dksf'kdk foHksnuA

ikSèks o`f¼ ds rhu pj.k n'kkZrs gS & çkjafHkd izkoLFkk (ysx iQst+)] eè; izkoLFkk (yksx iQst+)]
fLFkj izkoLFkk (LVs'kujh iQst+)

vkDtsuksehVj ,d fof'k"V çdkj dk fMtkbu fd;k gqvk midj.k gS] ftls ikSèkks ds çjksg dh
yackbZ dh o`f¼ nj ekius esa fd;k tkrk gSA

ikSèkksa dh o`f¼ dks çHkkfor djus okys ckg~; dkjd çdk'k] rkieku] ty vkSj [kfut iks"kd
inkFkZ gSA

vkUrfjd dkj.k tks ikSèkksa dh o`f¼ ds fy, t:jh gSa] vkWfDlu] ftcjsfyu] lkbVksdkbfuu]
,fFkyhu] ,fClfld ,flM gSA ;g ikSèks ds fdlh Hkkx esa cgqr de ek=kk esa mRikfnr fd;s
tkrs gS vkSj nwljs Hkkxksa dh vksj Hkst fn;s tkrs gS rkfd ml Hkkx dh o`f¼ dks çHkkfor dj
ldsaA

cht vadqj.k mikip;h fØ;kvksa dh okilh vkSj cht Ård }kjk o`f¼ djds ,d u;k ikSèkk
cukrk gSA chtksa dk vadqj.k eq[;r% ty] rkieku] vkWDlhtu] çdk'k vkSj gkeksZu tSls dkjdksa
}kjk çHkkfor gksrk gSA iq"ih ikniksa esa nks çdkj dk vadqj.k ns[kk tkrk gS & vèkksHkwfed vadqj.k
vkSj HkwE;ksifjd vadqj.kA

çdk'kdkfyrk ikSèks ij çfrfnu iM+us okys çdk'k dh vofèk ds çfr mudh o`f¼] tuu
(iq"i.k) esa gksus okyh vuqfØ;k gSA

Ýyksfjtsu ,d ,slk dkYifud ikni gkWeksZu gS tks ikSèkksa esa iq"iu ds vkjaHk djus ds fy,
mÙkjnk;h gSaA

ikSèkksa esa 'kh?kz iq"iu dh 'kq:vkr ds fy, rkieku dks fuEure fd;k tkrk gS ftls  clarhdj.k
dgrs gSA

th.kZrk og /heh izfØ;k gS ftlds nkSjku lEiw.kZ ikSèkk vFkok mldk Hkkx viuh lkjh fØ;k;sa
NksM+ nsrk gS vkSj var esa ej tkrk gSA
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tuu ,oa vkuqoaf'kdh fdlh iÙkh] iQy] iQwy ;k ikSèks dks fdlh vU; Hkkx dk ewy Hkkx ls vyx gks tkus dh
çfØ;k dks foyxu dgrs gSA

i;kZoj.k esa dksbZ Hkh cnyh gqbZ n'kk;sa ftudk ikSèks dh o`f¼ ;k ifjoèkZu ij foijhr çHkko
iM+rk gS] tSfod ncko dgrs gSA ;g ncko ewyr% rkieku] ty] yo.k] Nk;k] çdk'k vkSj
dbZ çdkj ds çnw"kdksa ds dkj.k gksrk gSA

ikBkar ç'u

1. dksf'kdh; o`f¼ dh fofHkUu voLFkk;sa crkb;sA

2. o`f¼ vkSj ifjoèkZu esa varj dhft;sA

3. flXekWbM oØ D;k gS\ flXekWbM oØ dh fofHkUu voLFkkvksa dk o.kZu dhft;sA

4. mu fofHkUu ckg~; dkjdksa dk o.kZu dhft;s tks ikSèks dh o`f¼ dks çHkkfor djrs gSaA

5. olarhdj.k D;k gS\

6. çdk'kdkfyrk 'kCn dks ifjHkkf"kr dhft;sA

7. vkWfDtu D;k gSa\ ikSèks dh o`f¼ esa budh Hkwfedk D;k gS\

8. ftcjsfyu ds dksbZ nks dk;Z crkb;s\

9. ikSèkksa dh o`f¼ vkSj ifjoèkZu esa lkbVksdkbfuu vkSj bZFkk;yhu dh Hkwfedk dk o.kZu dhft,A

10- HkwE;ksfjd vadqj.k vkSj vèkksHkwfed vadqj.k esa varj crkb;sA

11. cht vadqj.k dk D;k vFkZ gS\ cht vadqj.k dks çHkkfor djus okys dkjdksa dk o.kZu
dhft,\

12. th.kZrk D;k gS\

13. o`f¼ gkeksZuksa dh nks O;kogkfjd mi;ksfxrk,a crkb;sA

14. tSfod ncko D;k gS\ fofHkUu çdkj ds tSfod nckoksa dk o.kZu dhft;s\

15. 'kh"kZLFk çHkkfork D;k gS\ ml gkWeksZu dk uke crkb;s tks blds fy, ftEesnkj gS\

16. ikni xfr dk D;k vFkZ gS\ fdUgh Hkh nks çdkj dh ikni xfr;ksa dks mnkgj.k lfgr o.kZu
dhft;sA
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ikBxr ç'uksa ds mÙkj

20.1 1. o`f¼ % dksf'kdk] vax dh dksf'kdkvksa dh la[;k vkSj vkdkj esa o`f¼

ifjoèkZu % ifjorZuksa dh Jà[kyk ftlesa o`f¼] foHksnu vkSj ifjiDork 'kkfey gSA

2. dksf'kdk] Ård ;k vaxks esa cnyko dh çfØ;k tks fofHkUu dk;Z djus ds fy,A

3. leku dksf'kdk;sa laxfBr gksdj ,d lewg cukrs gS tks fo'ks"k çdkj ds dk;Z djrs
lEiUu gSA

20.2 1. (d) vkWfDtu ([k) bZFkk;yhu (x) ,fClfld ,flM

2. 1. dksf'kdk dks yEckbZ esa dkVuk

2. ifRr;ksa dk nsj ls fxjuk

3. ik'oZ eqdqy dh o`f¼ dks jksduk (dksbZ Hkh nks)

20.3 1. çdk'k }kjk xfr dks çsfjr & çdk'kkuqorZu

xq:Ro }kjk xfr dks çsfjr & xq#RokuqorZu

2. 1. ifRr;ksa dk vaèksjk gksus ij can gks tkuk

2. Nwus ij ifÙk;ksa dk yVd tkuk

3. ohul ÝykbZVSi esa dhVksa ds cSBrs dh ifRr;ksa dk can gks tkuk (dksbZ Hkh nks)
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tuu ,oa vkuqoaf'kdh

tuu djus dh {kerk dk gksuk lthoksa dk ,d vfuok;Z vfHky{k.k gSA blds }kjk vkuqoaf'kd
inkFkZ iSr`d ih<+h ls vxyh ih<+h esa igqaprk gS] vkSj bl çdkj u dsoy tkfr;ksa ds gh vfHky{k.k
cfYd tud thoksa ds y{k.k Hkh vfofPNUu :i ls cus vkSj vkxs tkjh jgrs gSaA bl çfØ;k esa
lthoksa dh ,d ih<+h nwljh ih<+h dks tUe nsrh gSA ml çfØ;k dks ftlds }kjk ,d tho vius
gh çdkj ds tho dks tUe nsrk gS] tuu (reproduction) dgrs gSaA

tho nks çdkj ls mRiUu gksrs gS% (1) ,d izfØ;k esa ;qXed ugha curs vkSj muesa ;qXedksa dk dksbZ
lay;u ;k fu"kspu Hkh ugha gksrk (vySafxd tuu) vkSj (2) nwljh izfØ;k esa ;qXed curs gSa vkSj
muesa ;qXedksa dk lay;u Hkh gksrk gS (ySafxd tuu)A bl ikB esa tuu ds izdkj] Litksa] dhVksa
vkSj ekuo eas tuu dh ppkZ dh xbZ gSA blds ,d [kaM esa ekuo esa tula[;k foLiQksV dh
leL;kvksa dk Hkh o.kZu fd;k x;k gSA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

tuu dh ifjHkk"kk dj ik;saxs vkSj vySafxd o ySafxd tuu esa foHksn dj ik;saxs_

vySafxd tuu ds mnkgj.k ds rkSj ij eqdqyd (tSE;wy) dk o.kZu dj ik;saxs_

frypV~Vk esa ySafxd tuu ds vaxksa ds ckjs esa crk ik;saxs_

ekuoksa esa uj o eknk&tuu&ra=kksa ds çR;sd Hkkx ds izdk;Z crk ldsaxs_

uj o eknk&tuu&ra=k ds fpg~fur vkjs[k cuk ik;saxs_

ekuo tuu dh çfØ;k dh izeq[k ?kVukvksa dk] ;qXedksa ds cuus ls vkjaHk djds lxHkZrk
(pregnancy) o f'k'kq çlo rd dk o.kZu dj ik;saxs_

ek¡ vkSj Hkzw.k ds chp iks"k.k o 'olu xSlksa ds fofue; dk o.kZu dj ldsaxs_

nqX/ lzo.k dk mYys[k dj ik;saxsA

bl ckr dh O;k[;k dj ldsaxs fd tqM+ok¡ cPps dSls iSnk gksrs gSa_

21

tuu o tula[;k fu;a=k.k
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tuu ,oa vkuqoaf'kdhekuo tuu ds {ks=k esa gky dh gqbZ çxfr;ksa dk mYys[k dj ik;saxs_

fuEu 'kCnksa dh ifjHkk"kk dj ik;saxs_ tula[;k] tulkaf[;dh] tUenj] e`R;qnj ,oa o`f¼
nj] vkfn_

Hkkjr esa rsth ls c<+ jgh tula[;k ds dkj.kksa dks lwphc¼ dj ldsaxs_

Hkkjr esa rsth ls c< jgh tula[;k ds dkj.k gksus okyh gkfu;k¡ crk ldsaxs_

tula[;k o`f¼ dk fu;af=kr djus dh vko';drkvksa dh O;k[;k dj ik;saxs_

tula[;k&fu;a=k.k ds fy, fofHkUu xHkZfujksèk fofèk;ksa dks lwphc¼ dj ik;sxsA

tuu (Reproduction) & tuu dj ikuk ltho çk.kh dh og {kerk gS ftlds }kjk og vius
gh çdkj dh larfr iSnk dj ldrk gSA fofHkUu thoksa esa tuu fuEu çdkj gksrk gS %

vySafxd tuu µ blesa fcuk ;qXedksa ds fuekZ.k ds gh ,dy tho }kjk larfr mRiknu gksrk gSA ;g
cSDVhfj;k] çksVksfDVLVk] o fuEu Lrjh; ikniksa vkSj izkf.k;kas esa ,d lkekU; tuu çfØ;k gSA

ySafxd tuu µ blesa ;qXedksa ds fuekZ.k vkSj ckn esa mudk lay;u gksrk gSA fu"kspu ds ckn uj
o eknk ;qXedksa ds lay;u }kjk ;qXeut cu tkrk gS] tks ifjiDo tho esa ifjofèZkr gks tkrk gSA
vfèkdrj izk.kh vkSj mPprj ikSèks viuh la[;k&o`f¼ ySfaxd tuu }kjk gh djrs gSaA

;gka ySafxd tuu ds nks mnkgj.k fn, tk jgs gSa% (i) dhVksa esa  (ii) ekuoksa esa

21.1 izkf.k;ksa esa vySafxd tuu

fuEurj izkf.k;ksa esa vySafxd tuu dh vusdksa fof/;k¡ gSaA bldk ,d mnkgj.k Liatksa (la?k
iksjhiQksjk) esa tuu dk;ksa dk mRiknu gS ftls eqdqyd (Gemmules) dgk tkrk gSA

21-1d eqdqyd

eqdqyd vySafxd tuu ds fy, tuu dk; dk dk;Z djrk gSA ;g vyo.k ty; Liatksa
vkSj dqN leqnzh Liatksa esa ik;k tkrk gS (xzhd Hkk"kk esa (Gemma) dk vFkZ dyh (bud)
gSA (la?k iksfjiQsjk)

eqdqyd (tsE;wy)

,d iw.kZ o`f¼ izkIr eqdqyd (fp=k) ,d
uUgh&lh dBksj xsan gksrh gS] ftlds Hkhrj
vfoHksfnr vkn~; dksf'kdkvksa (vfdZ;kslkbV)
dk iaqt gksrk gSA vkfdZ;kslkbV ,d izfrjksèkh
vkoj.k }kjk pkjksa rjiQ ls f?kjs gksrs gSa] tks
Hkhrjh dksf'kdkvksa dh lqj{kk djrk gSA ;g
vkoj.k dkbfVu dk cuk gksrk gS vkSj dafVdkvksa
}kjk vkSj vfèkd etcwr gks tkrk gSA buesa
vaM}kj uked ,d NksVk&lk fNnz fo|eku
gksrk gSA eqdqyd izfrdwy ifjfLFkfr;ksa dks Hkh

Micropyle

Covering

Archaeocytes

fp=k vyo.k ty; Liat] Liaftyk dk ,d
eqdqyd

vkoj.k

vaM}kj

vkn~;dksf'kdk,a
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tuu ,oa vkuqoaf'kdh lgu dj ysrs gSaA mnkgj.k ds fy,] tc dksbZ rkykc lw[k tkrk gS vFkok tek nsus okyh vR;fèkd
BaM ds dkj.k tc o;Ld Liat ej tkrs gSa] rc Hkh ;s eqdqyd cps jgrs gSaA vuqdwy ifjfLFkfr;ka
okil vkus ij] vkfdZ;kslkbV vaM}kj esa ls ckgj fudy vkrs gSa rFkk ,d Liat ds :i esa
ifjofèkZr vkSj foHksfnr gks tkrs gSaA

21-1([k) ekuoksa esa tuu

Ekkuoksa esa ySfaxd tuu gksrk gSA ekuo esa tuu fØ;k dk vè;;u nks Hkkxksa esa fd;k tk
tk ldrk gSA
(d)tuu ra=k vkSj
([k)fu"kspu] lxHkZrk ,oa Hkwz.k ifjo/Zu

(d) ekuo tuu ra=k

ekuo fyax vaxksa dh ifjiDork ;kSoukjaHk ls vkjaHk gksrh gSA yM+ds o yM+fd;ksa ds ifjiDo gksus
ij tks ifjorZu gksrs gSa mUgsa gh ;kSoukjEHk (Puberty) dgrs gSaA vfèkdka'kr% ;s ifjorZu 10 ls
14 o"kZZ dh vk;q ds chp gksrs gSa vkSj ;s dqN gkeksZuksa ds dkj.k gksrs gSaA ;kSoukjEHk esa 'kjhj rsth
ls c<+rk gS vkSj çkFkfed o f}rh;d (xkS.k) tuu vaxksa esa o`f¼ gksrh gS vkSj os ifjiDo gks tkrs
gSaA bu ifjorZuksa ds lkFk f}rh;d ySafxd y{k.k Hkh n`f"Vxkspj gksus yxrs gSaA ;g è;ku fn;k tkuk
pkfg;s fd yM+dksa esa ySafxd ifjiDork 13-14 o"kZZ dh vk;q o yM+fd;ksa esa 11-13 o"kZ dh vk;q
esa vk tkrh gS ftlls os fd'kksjkoLFkk esa ços'k dj tkrs gSaA

dqN ewyHkwr rF;

fd'kksjkoLFkk D;k gS\
Adolescence 'kCn dk ewy ySfVu fØ;k adolescere (,sMkysLdsvj) gS
ftldk vFkZ gS ̂ fodflr gksdj ifjiDo cu tkuk*A bl vFkZ esa fd'kksjkoLFkk
,d le;kofèk u gksdj ,d çfØ;k gSA lekt esa çHkkoh lgHkkfxrk ds fy;s
vko';d n`f"Vdks.kksa o èkkj.kkvksa ds fodflr gksus dh çfØ;kA fo'o LokLF;
laxBu (WHO) fd'kksjkoLFkk dks 10 ls 19 oIkZ dh vk;q ds :Ik esa ifjHkkf"kr
djrk gS ftlds y{k.k gSa 'kkjhfjd] euksoSKkfud o lkekftd {ks=kksa esa ifjoèkZu
,oa ifjorZuA

fd'kksjkoLFkk esa fodflr gksus okys f}rh;d ySafxd y{k.k fuEufyf[kr gSa %

yM+dksa esa vkokt dk Hkkjh gksuk] daèks pkSMs+ gksuk] ek¡ly 'kjhj] nk<+h o ewaN fudy vkuk] dk¡[kksa
(v{kh; cxyksa) o Jksf.k {ks=kksa esa ckyksa dk mxuk] ckg~; tuu vaxksa dk cM+k gksukA

yM+fd;ksa esa dk¡[kksa (v{kh; cxyksa) o Jksf.k {ks=k esa ckyksa dk mxuk] Jksf.k {ks=k o furacksa dk
pkSM+k gksuk] Lru fodflr gksuk (foo/Zu) o vkrZo pØ (jtks/eZ@ekfld) dk vkjaHk gksukA

O;fDr ds thou esa ySafxd ifjiDork dk cgqr cM+k egRo gS vr% bl voLFkk esa tuu&vaxksa ds
LokLF; o liQkbZ dk è;ku j[kuk Hkh vko';d gSA
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tuu ,oa vkuqoaf'kdhekuo tuu&vaxksa dk lksnkgj.k lfp=k o.kZu vkxs fd;k x;k gSA

21.2 (d) dhVksa dk tuu&ra=k
dhVksa esa uj vkSj eknk tho vyx&vyx gksrs gSa vkSj tuu lkekU;r% ySafxd izdkj dk gksrk gS]
;|fi dqN dhV&oxks± esa] vaMs dHkh&dHkh vfu"ksdtuu (fu"kspu ds fcuk) :i ls ifjofèkZr gks
tkrs gSa] mnkgj.k ds fy, ,fiQMks esa lHkh ihf<+;ka vfu"ksdtuu :i ls mRiUu gksrh gSa vkSj lHkh
eknk gksrh gSaA

vkb,] dhVksa ds izfrfuf/ ds :i esa ge frypV~Vs ds tuu&ra=k dk vè;;u djsaA

uj tuu&ra=k
L[kyuh; okfgdk uj tuu ja/z }kjk tuu dks"k esa [kqyrh gSA frypV~Vs esa uj tuu&ra=k ,d tksM+h
o`"k.kksa] ,d tksM+h iryh ufydkvksa] ftudks 'kqØokgd dgrs gSa vkSj ,d eè;orhZ L[kyuh;
okfgdk dk cuk gksrk gSA

uj tuu&ja/z pkjksa rjiQ ;qXeuizo/ks± ls f?kjs gksrs gSa] tks eSFkqu esa lgk;rk djrs gSaA L[kyuh;
okfgdk ds vxys fljs ij NksVs vkdkj ds lisQn dks"k gksrs gSa] ftUgsa 'kqØk'k; dgrs gSaA 'kqØk'k;ksa
ds Hkhrj 'kqØk.kq HkaMkfjr jgrs gSaA xzafFk vkSj f'k'uh; vFkok laihfM+r xzafFk ujksa dh lgk;d
tuu&xzafFk;ka gksrh gSaA nsf[k, uhps dk fp=k)A

fp=k % isfjIySusVk vesfjdkuk & uj tuu vax dk i`"B n`';

eknk tuu&ra=k
bl tho esa eknk tuu&ra=k ,d tksM+h vaMk'k;ksa ls cuk gksrk gS] tks i'pka=k ds nksuksa vksj olk
fiaMksa esa èkals gksrs gSaA izR;sd vaMk'k; esa va/ ufy;ka gksrh gSa] ftUgsa vaMk'k;d dgrs gSaA ;s lHkh
vaMk'k;d ihNs dh vksj ijLij tqM+s gksrs gSa vkSj NksVs vkdkj dh ,d ik'oZ vaMokfguh esa [kqyrs
gSaA nksuksa ik'oZ vaMokfgfu;ka tqM+dj ,d NksVh&lh eè; vaMokfguh cukrh gSaA vaMokfguh dk
i'p Hkkx pkSM+k gksrk gS rFkk ;ksfu dgykrk gSA ;ksfu eknk tuu&jaèkz vFkok Hkx }kjk tuu&dks"k
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tuu ,oa vkuqoaf'kdh esa [kqyrk gSA 'kqØkèkku vFkok 'kqØxzkfgdk ,d jaèkz }kjk tuu&dks"k esa [kqyrh gSA 'kqØk/ku esa
eSFkqu ds nkSjku uj ls 'kqØk.kq tek gksrs gSaA eknk tuu&dks"k vkSj xqnk ds chp rhu tksM+h ;qXeu
izoèkZ fLFkr gksrs gSa] tks eSFkqu esa vaMs nsus vkSj vaM&dop cukus esa lgk;d gksrs gSaA (nsf[k, uhps
fn;k x;k fp=k)

vaMk'k;ksa ds ihNs vkSj muds mQij ,d tksM+h 'kkf[kr lgk;d xzafFk;ka gksrh gSa] ftUgsa dksyWVsfj;y
xzafFk;ka dgrs gSaA nksuksa xzzafFk;ka nks vyx&vyx }kjksa ds ekè;e ls tuu&dks"k esa [kqyrh gSaA bu
xzafFk;ksa dk lzko vaMdop (vaMs dk dBksj [kksy) cukrs gSaA

fiQj Hkh] fofHkUu dhVksa esa bl ewyHkwr ;kstuk esa FkksM+h&lh fofoèkrk ikbZ tkrh gSA

fp=k % isfjIysusVk vesfjdkuk % eknk tuu vaxksa dk i`"B n`';

uhps ekuo tuu vaxksa dk lfp=k o.kZu fd;k x;k gS vkSj lksnkgj.k le>k;k x;k gS

uj tuu&ra=k
uj tuu&ra=k easa fuEufyf[kr vax gksrs gSa %
,d tksM+h o`"k.k] ,d tksM+h vfèko`"k.k] ,d tksM+h 'kqØokgd] ew=k ekxZ] f'k'u o lgk;d xzafFk;¡k
fp=k 21.1 ,oa lkj.kh 21.1)

fp=k 21 .1 uj tuu ra=k

ew=kuyh

,ihfMMkbfel (vf/o`"k.k)

'kqØokfguh

,sEiqyk (rqafcdk@dyf'kdk)

'kqØk'k;

danew=kiFk xzafFk

o`"k.k dks"k

o`"k.k

ew=kk'k;

var% ew=kekxZ

f'k'u

L[kyuh; okfgdk

izksLVsV xzafFk

ckg~; ew=kekxZ

f'k'u eqaM

mPNªk;h Ård

f'k'ueqaMPNn
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tuu ,oa vkuqoaf'kdh(i) o`"k.k (Testes, ,dopu: Testis)
o`"k.k (fp=k 21.2) uj tuu xazfFk;ka (tun@xksuM) gSaA ,d o;Ld uj esa çR;sd o`"k.k yxHkx 4.5
lseh yack o 12 xzke Hkkjh gksrk gSA ;s mnjckÞ; vFkkZr mnj ls ckgj] Ropk o la;ksth mrdksa dh
cuh ,d FkSyh ds Hkhrj fLFkr gksrs gSa] ftUgsa o`"k.k dks"k dgrs gSaA o`"k.kdks"k (lkekU; uke
vaMdks'k@iQksrk) Vk¡xksa ds chp esa yVdk jgrk gSA

fp=k 21.2 o`"k.k dh lw{en'khZ; lapjuk

o`"k.k dks"k ,d rki&fu;a=kd dh Hkk¡fr dk;Z djrk gSA ;g o`"k.kksa dk rkieku 'kjhj ds rkieku
ls 2-3° C uhps cuk;s j[krk gSA tks rkieku 'kqØk.kvksa ds ifjo/Zu ds fy;s vuqdwy gksrk gSA

lajpukRed :Ik ls çR;sd o`"k.k 'osr rarq;qDr la;ksth Årdksa ds ,d laiqV esa can jgrk gS] ftls
'osr dapqd (V~;wfudk ,yC;qftfu;k & Tunica albuginea) dgrs gSaA çR;sd o`"k.k esa vusd
vR;fèkd dqaMfyr ufydk,sa gksrh gSa] ftUgsa 'kqØtud ufydk,a (Seminiferous tubules) dgrs
gSa (fp=k 21.2) tg¡k ij 'kqØk.kq fufeZr gksrs gSA 'kqØtud ufydkvksa ds chp esa la;ksth Ård
fo|eku jgrs gSa] tg¡k varjkyh; dksf'kdkvksa ds xqPNs fLFkr gksrs gSa bUgsa yhfMx dksf'kdk,sa dgk
tkrk gSA ;s dksf'kdk;sa uj fyax gkeksZu & VsLVksLVsjkWu dk lzko djrh gSaA VsLVksLVsjkWu uj esa çkFkfed
o xkS.k ySafxd y{k.kksa dks cuk, j[krk gSA

(ii) vfèko`"k.k (Epididymis)

izR;sd vfèko`"k.k ,d yach vR;fèkd dqaMfyr uyh gS tks o`"k.k ls tqM+h jgrh gS vkSj o`"k.k dks"k
ds vUnj fo|eku jgrh gSA vfèko`"k.k esa 'kqØk.kq lafpr jgrs gSaA vfèko`"k.k 'kqØk.kqvksa ds o`"k.k ls
ifjogu ds fy;s ,d ekxZ çnku djrk gSA

(iii) 'kqØokgd (Vas deferens)

çR;sd vfèko`"k.k ls uyh ds :i esa ,d 'kqØokgd fudyrk gSA ;g ew=kk'k; ds Åij ls gksrk
gqvk vkxs c<+dj mnj ds Hkhrj igq¡prk gS vkSj 'kqØk'k; dh okfgdk ls feydj L[kyuh;
okfgdk (ejaculatory duct) dk fuekZ.k djrk gSA L[kyuh; okfgdk ew=kekxZ esa [kqy tkrh gSA

(iv) ew=kekxZ (Urethra)
uj esa ew=kekxZ yxHkx 15-20 lseh yack o rhu Hkkxksa esa foHksfnr gksrk gSA vxzorhZ çksLVsfVd Hkkx
tksfd çksLVsV xzafFk ls xqtjrk gS] ,d eè;orhZ f>Yyhnkj Hkkx o Ik'porhZ f'k'uh; Hkkx tks eSFkquh
vax fu"dklu (copulatory organ)] f'k'u (isful) ls gksdj xqtjrk gSA ew=kekxZ 'kqØ ,oa ew=k
nksuksa ds fy;s ekxZ dk dk;Z djrk gSA

,ihfMMkfel dk 'kh"kZ
o`"k.kh; yksC;wy

jsVh o`"k.k

Vqcyh jsDVh

'kqØ/j ufydk,a

V~;wfudk vYcwftfu;k 'kqØokfguh

vf/o`"k.k (,fifMMkbfel) dk vk/kj

'kqØ viokfgdk

ew=kekxZ dks
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tuu ,oa vkuqoaf'kdh (iv) f'k'u (Penis)

f'k'u ,d csyukdkj] Liath] is'kh; o vR;fèkd laoguh (:f/j okfgdkvksa&;qDr) uj dk eSFkqu
vax gS] ew=k ekxZ blds dsUnz ls gksdj xqtjrk gS vkSj 'kqØ o ew=k nksuksa ds fy;s lk>k iFk dk dk;Z
djrk gSA ySafxd mÙkstuk ds nkSjku] Liath Årdksa esa :fèkj Hkj tkus ls ;g dM+k o [kM+k gks tkrk
gSA ckg~; :Ik ls f'k'u Ropk ls <dk jgrk gSA f'k'u dk 'kh"kZ uje o vR;fèkd laosnu'khy gksrk
gSA bls f'k'ueq.M (glans penis) dgrs gSaA ;g Ropk ds ,d <hys oyu ls <dk jgrk gS ftls
f'k'ueq.MPNn dgrs gaSA ;g vkadqpu'khy gSA uj tuukax ds fofHkUu Hkkxksa ds dk;Z uhps rkfydk
21.1 esa fn;s x;s gSA

rkfydk 21.1 ekuo esa uj tuu vaxksa ds egRoiww.kZ dk;Z

vax dk;Z

o`"k.kksa esa 'kqØtuu ufydk;sa 'kqØk.kq mRiUu djrh gSA

vfèko`"k.k (,fifMMkbfel) 'kqØk.kqvksa dks thou{ke ysfdu fu'py voLFkk esa lap; djrk gSA

'kqØokfguh ('kqØokgd) L[kyu ds le; ladqpuksa dh lgk;rk ls 'kqØk.kq ew=kekxZ esa ços'k djrs
gSaA

'kqØk'k; o çksLVsV xzafFk rjy lzfor djrk gS tks 'kqØk.kqvksa dks lfØ; djrk gS vkSj iks"k.k çnku
djrk gSA

ew=kekxZ bldk ladqpu 'kqØ dks L[kyu ds le; f'k'u ls ckgj fudkyrk gS
(;g ew=k dks Hkh ckgj fudkyrk gS)

f'k'u blesa Liath Ård fo|eku jgrs gSa tks eSFkqu vax dk dk;Z djrk gSA

21.2 ([k) (iii) ekuo esa uj tuu ra=k ls lEc¼ vax

lgk;d xzafFk;k¡

lgk;d xzafFk;k¡ ds vUrxZr 'kqØk'k;] çksLVsV xzafFk o dkmij xzafFk;¡k vkrh gSaA

'kqØk'k;

'kqØk'k; dk ,d tksM+k ew=kk'k; ds vkèkkj ij fo|eku gksrk gSA ;g 'kqØk.kqvksa dk lap; djrs
gS tksfd o`"k.kksa ls fudyrs gS vkSj 'kqØh; rjy dj lzko djrs gSa] 'kqØh; rjy ';ku  (viscous)
rjy gksrk gS tks 'kqØk.kqvksa dks iks"k.k çnku djrk gSA ;g lzko f'k'u ls L[kfyr 'kqØ (f'k'u ls
ckgj fudyus okyk 'kqØ) dk 40-80 çfr'kr Hkkx gksrk gSA

iqjLFk xzafFk (çksLVsV xaazfFk)

iqjLFk@çksLVsV xazfFk ew=kekxZ ds igys Hkkx dks pkjksa vksj ls ?ksjs jgrh gSA ;g ,d {kkjh; rjy dk
lzko djrh gS tks ew=kk'k; esa folftZr gksrk gSA ;g rjy 'kqØk.kqvksa dks thfor j[krk gS vkSj mUgsa
rsth ls rSjus esa lgk;rk çnku djrk gSA iqjLFk xzafFk o lzko L[kfyr inkFkZ dk 5-30 çfr'kr Hkkx
gksrk gSA
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tuu ,oa vkuqoaf'kdhdkmij xzafFk;k¡ ;k dan&ew=kiFk xzafFk;¡k

;s ;qfXer (tksM+k) xzafFk;¡k gS tks çksLVsV xzafFk ds uhps fo|eku jgrh gSa vkSj çksLVsV xzafFk ds ml
Hkkx ls FkksM+h nwjh ij ew=kekxZ ls feyrh gSaA dkmij xzafFk;¡k ,d liQsn ';ku] {kkjh; lzko fudkyrh
gS tks 'ys"ek&lk gksrk gS vkSj Lusgd dk dk;Z djrk gSA

21.2 ([k) (iii) 'kqØk.kq (Spermatozoa) rFkk 'kqØ

'kqØk.kq ds mRiUu gksus dh izfØ;k dks 'kqØtuu (LiesZVkstsusfll) dgk tkrk gSA 'kqØk.kq uj ;qXed
gksrs gS tks o`"k.kksa ds Hkhrj mRiUu gksrs gSaA lajpukRed :Ik ls ekuo 'kqØk.kq ds rhu eq[; Hkkx
gksrs gS & 'kh"kZ] xzhok ,oa iqPNA

fp=k 21.3 ekuo 'kqØk.kq dh lajpuk

'kqØk.kq dk 'kh"kZ ,d Vksihuqek lajpuk ls vko`Ùk jgrk gS] bls vxzfiaMd (,Økslkse) dgrs gSa tks
fd fu"kspu ds le; 'kqØk.kq }kjk vaM Hksnu ;kuh vaM esa izos'k djus esa lgk;rk djrk gSA ekuo
'kqØk.kq dh lajpuk dks fp=k 21.3 esa n'kkZ;k x;k gSA

'kqØk.kq vfèko`"k.kksa esa lafpr jgus ij xfrghu jgrs gSa ysfdu uj dh lgk;d tuu xzafFk;ksa ds lzkoksa
dh lgk;rk ls ;s lfØ; o xfr'khy gks tkrs gSaA 'kqØk.kqvksa ds fofHkUu lgk;d xzfFk;ksa ds lzkoksa
ds lkFk feyus ls 'kqØ dk fuekZ.k gksrk gSA 'kqØk.kq fefy;uksa (1 fefy;u = 10 yk[k) dh la[;k
esa fu%l`r gksrs gSaA ,d L[kyu esa yxHkx 200]000]000 (2 × 108) 'kqØk.kq folftZr gksrs gSaA ;s
'kqØk.kq tc eknk dh ;ksfu esa çfo"V djk;s tkrs gSa rks ;s eknk dh ;ksfu ds Hkhrj 2 mm çfr
feuV dh pky ls xfr djrs gSaA

fp=k 21.4 o`"k.kksa esa 'kqØk.kqvksa ds mRiknu ls ysdj muds f'k'u esa ew=kekxZ
rd esa igq¡pus dk Øe n'kkZ;k x;k gSA

o`"k.kksa esa 'kqØtuu ufydk,sa 'kqØk.kq cukrh gSa
↓↓↓↓↓

'kqØk.kq ufydkvksa ds tkyd ls xqtjrs gq;s 'kqØokfgdkvksa ls igq¡prs gSaA
↓↓↓↓↓

'kqØk.kq vfèko`"k.kksa esa lafpr gksrs gSa ysfdu thou{ke ij xfrghu gksrs gSA
↓↓↓↓↓

okgdksa ('kqØ uyh)
↓↓↓↓↓

f'k'u esa ew=kekxZ
fp=k 21.4 uj esa 'kqØk.kqvksa dk ekxZ

dsafnzd
(lsaVªhvksy)

d'kkHk

eè; [kaM
'kh"kZ

ekbVksdkafMª;k

dsUnzd

vxzfiaMd
(,Økslkse)

(esa ,atkbe gksrs gSa)
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tuu ,oa vkuqoaf'kdh 21.2.2 eknk tuu&ra=k

Ekknk tuu&ra=k esa fuEu vax gksrs gSa & ,d tksM+h v.Mk'k;] ,d tksM+h iSQyksih ufydk,a] xHkkZ'k;]
;ksfu vkSj ckg~; tuuk¡x (fp=k 21.5)A

fp=k 21.5 eknk tuu&ra=k

(i) vaMk'k; (Ovary)

,d tksM+h v.Mk'k; mnj xqgk ds fupys Hkkx esa 'kjhj ds nksuksa vksj ,d&,d fLFkr gksrs gSaA
v.Mk'k; vaMs dk fuekZ.k djrs gSa vkSj eknk fyax gkeksZuksa] ,sLVªkstu o çkstsLVsjkWu dk lzko djrs
gSaA vaMk'k; esa v.Ms ds fuekZ.k dks vaMtuu (Oogenesis) dgrs gSA

;fn v.Mk'k; ds ,d Hkkx dks dkVk tk; rks ifjiDork dh fofHkUu voLFkkvksa esa v.Ms ns[ks tk
ldrs gSaA çR;sd v.Mk ,d çkFkfed iqVd ds :Ik esa 'kq:vkr djrk gSA iqVdh; dksf'kdk;sa
(Follicular cells) rc vaMs dks vkPNkfnr dj nsrs gSa o ,d xqfgdk fufeZr gksrh gSA ftls dksVj
;k xÞoj (,UVªe Antrum) dgrs gSaA ;g ifjiDo v.Mk xzkiQh; iqVd (Graffian follicle)

dgykrk gSA rc v.M v.Mk'k; ls fueqZDr vaMksRlxZ (vaMk + mRlxZ & ovulation)gksrk gS vkSj
iqVd fjDr gks tkrh gS ftls ihr fiaM (dkiZl Y;qfV;e Corpus luteum) dgrs gSaA

fp=k 21.6 v.Mk'k; dh lw{en'khZ; lajpuk

nk;h vaMokfguh xHkkZ'k;

xHkkZ'k; var%Lrj
v.Mk'k;

fpduh is'kh

;ksfu

xzhokvaMokfguh dhi

,UVªe (dksVj)
r`rh; iqVd

xzkiQh; iqVd
esEczuk xszuqykslk
(df.kdke; dyk)
,UVªe
dksjkuk jsfM;sVk (vjh; fdjhV)
tksuk isyqflMk (ikjn'khZ vaMkoj.k)

dksjkuk jsfM;kVk
tksuk isyqflMk
f}rh;d iqVdlfØ; dkWiZl

Y;wfV;e
iQVk gqvk
xzkiQh; iqVd

ihr fiaM
(dkWilZ
Y;wfV;e)

jDr okfgdk
ls;ksth Ård

iqVd

izkFkfed iqVd f}rh;d iqVd



fVIi.kh

 65

tuu o tula[;k fu;a=k.k

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh(ii) iQSyksih ufydk,a (Fallopian tubes)

Ekknk tuu&ra=k esa nks v.Mokfgfu;¡k (Oviducts) gksrh gSa] çR;sd v.Mokfguh dh yackbZ yxHkx
10-15 cm gksrh gS vkSj bldk dhiuqek lehiLFk fljk v.Mk'k; ds lehi fLFkr gksrk gS ftls
dhid (buiQUMhcqye infundibulum) dgrs gSaA blds fdukjksa ij vaxqyh ds leku ç{ksi gksrs
gS ftUgsa >kyj (fiQEczh fimbrae) dgrs gSA çR;sd buiQUMhcqye ,d iryh o dq.Mfyr uyh
(v.Mokfguh) ds :Ik esa cuh jgrh gSA nksuksa v.Mokfgfu;¡k xHkkZ'k; esa [kqyrh gSA

(iii) xHkkZ'k; (Uterus)

xHkkZ'k; uk'kikrh dh vkÑfr dk ek¡lis'kh;] eksVh fHkfÙk okyk vax gksrk gSA ;g yxHkx 7 lseh
yack] 5 lseh pkSM+k o 2-5 lseh eksVk gksrk gSA xHkkZ'k; dh fHkfÙk rhu ijrksa ls fufeZr gksrh gSA
lcls vUnj dh ijr xHkkZ'k; var% Lrj (,UMksehfVª;e & Endometrium), chp dh ijr
xHkkZ'k; is'kh Lrj (ek;ksehfVª;e & Myometrium) o lcls ckgj dh ijr ifjxHkkZ'k; Lrj
(isjhehfVª;e & Perimetrium)A ,UMksesfVª;e ijr esa çpqj ek=kk esa jDrokfgfu;¡k gksrh gSaA xHkkZ'k;
ds ;ksfu ls tqM+us ds LFkku ij ,d vojksfèkuh is'kh (sphincter muscle) fo|eku gksrh gSA

(iv) ;ksfu (Vagina)

;ksfu og vax gS tg¡k eSFkqu (ySafxd lekxe) ds nkSjku f'k'u dks 'kqØ foltZu ds fy;s çfo"V
djk;k tkrk gSA ;g ,d ek¡lis'kh; uyh gksrh gS ftldh yackbZ 7-10 lseh gksrh gSA ;g f'k'kq çlo
ds le; çlo uky dk dk;Z djrh gS vkSj xHkkZ'k; lzkoksa rFkk vkrZo jtksèkeZ fo"k;d izokg ds
fNnz ds fy;s ,d ekxZ ds :Ik esa dk;Z djrk gSA

;ksfu ,d fNnz }kjk ckgj dks [kqyrh gSA dq¡vkjh dU;kvksa esa ;ksfu ds fNnz ij ,d fNfnzy f>Yyh
yxh gksrh gS ftlss ;ksfuPNn (hymen) dgrs gSaA efgyk (L=kh) esa ew=kk'k; o tuu (çlo) uyh
ds }kj vyx&vyx gksrs gSaA L=kh tuu&vaxksa ds fofHkUu dk;ks± dk la{ksi.k rkfydk 21.2 esa fn;k
x;k gSA

rkfydk 21.2 ekuo esa eknk ds fofHkUu tuu&vaxksa ds egRoiw.kZ dk;Z

vax dk;Z

v.Mk'k; vaMksa dk fuekZ.k djrk gSA

v.Mokfgfu;ka (;k iSQyksih ukfydk) fu"kspu LFky] fu"ksfpr vaM@Hkzw.k dks xHkkZ'k; esa LFkkukUrfjr djrh gSA

xHkkZ'k; vkarfjd ijr Hkzw.k dks xzg.k djrh gSa] mldh j{kk djrh gS vkSj
mls iksIk.k çnku djrh gS] ekaly fHkfÙk ds ladqpuh çlo ds nkSjku f'k'kq
dks ckgj fudkyus esa enn djrh gSA

xHkZ xzhok (Cervix) tyh; 'ys"ek mRiUu djrh gS tks f'k'u ds fy;s ,d Lusgd
(xHkkZ'k; dh xzhok xnsZu) çnku djrk gS] ftlesa L[kyu ds Ik'pkr~ 'kqØk.kq rSjrs gSaA

;ksfu (Vagina) eSFkqu (ySafxd lekxe) ds nkSjku f'k'u dks xzg.k djrh gS o çlo ds
nkSjku cPps ds fudyus ds fy;s ufydk dk dke djrh gSA

Hkx f'kf'udk (Clitoris) uj f'k'u ds rqY;
(ckg~; dke&fo"k;d vax dkekax)
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tuu ,oa vkuqoaf'kdh 21.1.3 fL=k;ksa esa vkrZo&pØ ( Menstrual cycle in Females)

,d L=kh esa tuu&{kerk dh vofèk ;kSoukjEHk (yxHkx 12-13 oIkZ dh vk;q ls ysdj) jtksfuo`fÙk
(yxHkx 45-50 o"kZ) rd gksrh gSA ;kSoukjEHk dh voLFkk esa xkS.k ySafxd y{k.k n`f"Vxkspj gksus
yxrs gSaA

eknk esa jtksèkeZ ds vkjaHk gksus dks jtksn'kZu (Menarche – men =  month eghuk + arche

beginning vkjaHk) dgrs gSaA ;g yxHkx 11-13 o"kZ dh vofèk esa vkjaHk gksrk gSA jtksèkeZ dk iw.kZ
fojke jtksfuo`fRr (Menopause – men =  month eghuk + pause – to cease fojke) dgykrk
gSA ;g yxHkx 45-50 o"kksZa ds vklikl gksrk gSA jtksfuo`fÙk ds le; vaMksRlxZ o jtkslzko can
gks tkrk gS vkSj tuu vaxksa dk vkdkj ?kVus yxrk gSA

fd'kksjkoLFkk rFkk jtksfuo`fÙk ds chp] eknk tuu&ra=k esa fu;fer ekfld ?kVukvksa dk
,d Øe pyrk jgrk gS ftls ekfld&pØ ;k vkrZo&pØ (Menstrual cycle) dgrs
gSaA

vkrZo&pØ dh vofèk esa (fp=k 21.7) çR;sd 28 fnu esa ,d vaMk ifjiDo gksdj fueqZDr gksrk
gSA ysfdu dHkh&dHkh dqN dkj.kksa ls ;g vofèk ?kV ;k c<+ ldrh gSA vkrZo pØ jt%lzko ds
lkFk vkjaHk gksrk gSA ftl nkSjku xHkkZ'k; dh dksf'kdh; ijr jDrlzko ds lkFk >M+ tkrh gSA ;g
çfØ;k 3-4 fnuksa rd pyrh jgrh gSA ½rqlzko (jt%Lkzko) çkjaHk gksus ds 5osa ls 13osa fnu rd
xzkiQh; iqVd dh o`f¼ o ifjiDou gksrk gSA xzkiQh; iqVd vaMk'k; ds vUnj ,d v.Ms ds
ifjiDou dh vafre voLFkk gSA blesa ,d vaMk rFkk bls ?ksjus okyh dksf'kdkvksa dh lagfr gksrh
gSA xzkiQh; iqVd ,d gkWeksZu] ,LVªkstu Hkh mRiUu djrk gS tks xHkkZ'k; dks vaMs dks xzg.k djus
ds fy, izsfjr djrk gSA xHkkZ'k; dk vLrj cukus okyh dksf'kdk,a rsth ls o`f¼ djrh gSa o jDr
okfgdkvksa dh ,d l?ku tkyd fodflr dj ysrh gSaA vaMksRlxZ jt%Lkzko çkjaHk gksus ds 13-14

fnu ckn gksrk gSA xzkiQh&iqVd iQVdj v.Ms dks fueqZDr djrh gS] iQVh gqbZ iqVd dks ihr fiaM
(dkWiZl Y;qfV;e & Corpus luteum) dgrs gSa tks çkstsLVsjkWu gkWeksZu dk lzko djrk gSA v.M
vaMokfgfu;ksa ls gksrk gqvk 13osa rFkk 14osa fnu esa xHkkZ'k; rd igq¡prk gS vkSj ogk¡ ij 16osa fnu
(48-72 ?kaVksa rd) jgrk gSA ;fn bl vofèk esa vaMk 'kqØk.kq ls ugha feyrk rks mldk vi{k;
çkjEHk gks tkrk gSA 28osa fnu ds var esa ;g v.M xHkkZ'k; ds vLrj ds lzko ds lkFk cfg"Ñr
dj fn;k tkrk gSA ;g xHkkZ'k; dh eksVs gks x, vLrj ds èkhjs&èkhjs fo?kVu dh vksj c<+rk gS vkSj
;g u;s jt%lzko dh 'kq#vkr dk |ksrd gSA

;fn v.M 'kqØk.kq ls fey tkrk gS vkSj fu"kspu gks tkrk gS rks vkrZo&pØ dk D;k gksrk
gSa\

;fn v.M 'kqØk.kq ls fey tkrk gS vkSj mldk fu"kspu gks tkrk gS rks jt%lzko o vaMksRlxZ L=kh
tcrd xHkZorh gks rc rd dh vofèk rd :d tkrk gSA ,slk blfy;s gksrk gS D;ksafd izkstsLVsjkWu
igys dkWiZl Y;qfV;e }kjk yxkrkj mRiUu fd;k tkrk gS (,slk vaMk'k; esa gksrk jgrk gS) vkSj
ckn esa vijk (placenta) }kjk fd;k tkrk gSA
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tuu ,oa vkuqoaf'kdh

fp=k 21.7 vkrZo&pØ dk vkys[kh; fu:i.k

jt
ks/
eZ

xH
kkZ'
k;
 v

ar%
Lr
j

(xHkZ/kj.k djus ls iwoZ)
jtkspØ

lxHkZrk (xHkZ/kj.k i'p) dk izkjaHk

v
aMk
sRl
xZ

jt
ks/
eZ

v
aMk
sRl
xZ

fu
"ksp

u

v
aMk
jksi

.k

fnu

v
aMk
'k
;

dqN ewyHkwr rF;

D;k vfu;fer jt%lzko pØ ls dksbZ leL;k;sa mRiUu gks ldrh gSa\
Tkc ,d yM+dh dk jt%lzko çkjEHk gksrk gS rks blds vkrZo (ekfld) pØ
dks fu;fer gksus esa dqN le; yx ldrk gS vkSj dHkh&dHkh vkrZo pØ
vfu;fer gks ldrk gS vkSj jt%lzko visf{kr frfFk ls iwoZ ;k Ik'pkr~ gks
ldrk gS bldk dkj.k chekjh ;k ekufld ruko tSls ruko vFkok volkn
gks ldrk gSA jt%lzko pØ esa vfuf;errk çk;% gky gh esa jt%lzko çkjEHk
gqbZ yM+fd;ksa esa vke ?kVuk gS] rFkkfi ;fn fdlh esa jt%lzko ugha gksrk ;k bl
foIk; esa dksbZ fpUrk gks rks ,d fpfdRld ;k LokLF; dehZ dk ijke'kZ fy;k
tkuk egRoiw.kZ gSA
jt%lzko dh vof/ esa dSls LoPNrk cuk;s j[kh tk ldrh gS\

jkst ugkuk o fu;fer #i ls tuu {ks=k dks /ksuk vfuok;Z gSA
lSfuVjh iSM~l vkSj@vFkok bLrseky fd;s x;s diM+s ckj&ckj cnyuk
laHko u gks rks de ls de nks ckj vo'; gh cnyus pkfg;sA
;g Hkh egRoiw.kZ gS fd L=kh tuu {ks=k ds laØe.kksa ls cps jgus ds fy;s
bl [krjs dks de djus ds fy;s jtks/eZ fo"k;d LoPNrk cuk;s j[kuh
pkfg;sA
;fn iSM~l ;k uSifdUl ckj&ckj u cnys tk¡; rks buls ls cklh [kwu dh
cncw vkus yxrh gS ftlds dkj.k lkekftd yTtk gks ldrh gSA
?kj eas cus gq, lsfuVjh uSifdUl dks xeZ ikuh o lkcqu ls HkyhHkk¡fr èkksuk
pkfg;s o /wi o goknkj LFkku esa lq[kkuk pkfg,A bUgssa lkiQ o lw[ks LFkku
ij j[kk tkuk pkfg;sA
FkksM+k ;k O;k;ke o Ik;kZIr vkjke Hkh egRoiw.kZ gSA



fVIi.kh

thofoKku

tuu o tula[;k fu;a=k.k

 68

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh

ikBxr ç'u 21.1

1. ekuo esa fdl mez esa yM+dk (iq#"k) vkSj yM+dh (L=kh) ;kSoukjaHk (Puberty) izkIr dj ysrs
gSa\

............................................................................................................................

2- ekuo o`"k.k esa fo|eku ufydkvksa dk uke fyf[k,\

............................................................................................................................

3- fuEufyf[kr ds fofHkUu Hkkxksa ds uke crkb,\

(i) ekuo uj (iq#"k) tuu&ra=k

..................................................................................................................

(ii) ekuo eknk (L=kh) tuu&ra=k

..................................................................................................................

4- ekuo uj (iq#"k) tuu&ra=k esa ikbZ tkus okyh rhu çdkj dh lgk;d xzafFk;ksa ds uke crkb,A

5. fuEufyf[kr ds dk;Z crkvks

(a) 'kqØk'k; .................................................................................

(b) iqjLFk (çksLVsV) xzafFk;ak .................................................................................

(c) xHkkZ'k; .................................................................................

6. eqdqyd (tsE;wy) ls vki D;k le>rs gSa\ Liat ds thou esa blds egRo dk mYys[k
dhft,A

7. dhVksa esa fuEu ds izdk;Z dk o.kZu dhft,%

(d) uj esa 'kqØk'k;

([k) eknk esa 'kqØxzkfgdk

(x) ujksa esa o`"k.k

(?k) eknkvksa esa vaMk'k;

21.2 fu"kspu] lxHkZrk vkSj Hkzw.k dk ifjo/Zu

21.2.1 fu"kspu vkSj v.Mjksi.k

'kqØk.kq eknk tuu iFk {ks=k esa 24-74 ?kaVs rd jgrs gSaA fu"kspu ds fy;s 'kqØk.kq eknk 'kjhj esa ços'k
djk;s tkrs gSaA ,d 'kqØk.kq iSQyksih uyh esa vaM ds lkFk layf;r gksrk gSA
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tuu ,oa vkuqoaf'kdh;fn vaM o ,d 'kqØk.kq vkil es feyrs gSa rks ;s nksuks feydj ,d ;qXeut (Zygote) dk fuekZ.k
djrs gSa] jt%lzko 'kq: gksus ds Ik'pkr~ 13-14 osa fnu xHkZèkkj.k djus ds fy;s lokZfèkd vuqdwy
gksrs gSaA ;qXeut rqjUr foHkkftr gksuk çkjEHk dj nsrk gS vkSj iSQyksih uyh }kjk xHkkZ'k; esa igq¡p
tkrk gS vkSj xHkkZ'k; fHkfÙk esa Lo;a dks LFkkfir dj ysrk gS (fpid tkrk gS)A Hkzw.k dk xHkkZ'k;
fHkfÙk esa bl çdkj fpiduk vaMjksi.k ;k vaM vkjksi.k (implantation) dgykrk gS] vkSj rc
eknk ;kuh L=kh xHkZorh (;k lxHkkZ) dgykrh gSA vaMjksi.k fu"kspu ds yxHkx ,d lIrkg ckn
gksrk gSA

vijk (Placenta)

vijk vR;ar egRoiw.kZ 'kjhjfØ;k&lacaèkh fofue;ksa ds fy, ekrk vkSj Hkzw.k ds Årdksa ds chp dk
lacaèk gSA ifjo/Zudkjh Hkzw.k xHkkZ'k; ls Årdksa }kjk tqM+k jgrk gS ftls vijk dgrs gSA (fp=k
21.8)A ukfHkjTtq (Umblical cord) ,d etcwr&lajpuk gksrh gS tks ifjo/Zu'khy Hkzw.k o
xHkkZ'k; fHkfÙk ds chp :fèkj laogu&lacaèk LFkkfir djrh gSaA ifjoèkZu ds igys dqN lIrkgksa ls
Hkzw.k ,d FkSyh esa can gks tkrk gSA ftls mYo (,sfEu;ksu Amnion)dgrs gSa vkSj blesa mYo&rjy
;k ,sfEu;ksfVd rjy (amniotic fluid) Hkjk jgrk gSA mYo&rjy Hkzw.k dks èkDdksa ls cpkrk gS vkSj
Hkzw.k dks {kfr gksus ls cpkus esa lgk;d gksrk gS (fp=k 21.8)A

vijk ,d Ård dh Hkk¡fr dk;Z djrh gS ftlds }kjk ek¡ ds jDr ls Hkzw.k esa vkWDlhtu rFkk vkgkj
dh vkiwfrZ gksrh gSA ;g Hkzw.k ds :fèkj ls dkcZu MkbvkWDlkbM ,oa mRlthZ vif'k"Vksa dks ek¡ ds
jDr esa igq¡pkrh gSA

fp=k 21.8 Hkzw.k rFkk vijk

fp=k 21.9 eas ekuo vaMs ds fu"kspu] blds vkjksi.k o xHkZ esa ifjoèkZu ds ifj.kkeLo:Ik
çlo rd dk laf{kIr fooj.k çLrqr fd;k x;k gSA

mYo
(,sfEu;ksu)

vijk dk ,d mn~o/Z

xHkkZ'k; var% Lrj
(,aMksehfVª;e)

xHkkZ'k; is'kh Lrj
(ek;ksehfVª;e)

mYo rjy

xzhok ds 'ys"e
dk Iyx;ksfu

Hkzw.k

vijk

xHkkZ'k; dh fHkfÙk
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tuu ,oa vkuqoaf'kdh iq#"k ds 'kqØk.kq L=kh tuu&ra=k esa fu{ksfir gksrs gS

↓↓↓↓↓
v.Mk'k; ls vaM fueZqDr gksrk gSA

↓↓↓↓↓
iSQyksih uyh esa 'kqØk.kq rFkk vaMs dk feyu gksrk gSA

↓↓↓↓↓
fu"kspu gksuk rFkk ;qXeut (Zygote) dk fuekZ.k (fnu 1)

↓↓↓↓↓
;qXeut ds ckj&ckj foHkktu ls dksf'kdkvksa dh ,d xksyh; lagfr fufeZr gksrh gS

ftls rwrd (eks:yk & Morula) dgrs gSa (fnu 4)

↓↓↓↓↓
Hkzw.k dh çkjafHkd voLFkk dksjdiqVh & (blastocyst) dk fuekZ.k (5 fnu)

↓↓↓↓↓
dksjd iqVh xHkkZ'k; & fHkfÙk ls tqM+ tkrh gSA

(vFkkZr~ vaMjksi.k gksrk gS) (fnu 6-7)

↓↓↓↓↓
ifjo/Zu'khy Hkzw.k ,d eVj ds nkus ds cjkcj gks tkrk gS (4 lIrkg esa)

↓↓↓↓↓
Hkzw.k vc xHkZ (iQhVl) dgykrk gS ftlesa ekuo vkÑfr n`f"Vxkspj gksrh gS] vax fn[kk;h nsrs gSaA

;g mYo rjy esa rSjrk jgrk gS (6 lIrkg)

↓↓↓↓↓

ekuo f'k'kq dk tUe (yxHkx 40 lIrkg esa)
fp=k 21.9 ekuo Hkzw.k dk ifjoèkZu

vijk 'olu xSlksa] iks"kd inkFkks± vkSj izfrfiaMksa ds fy;s ikjxE; gksrh gSA f>Yyh {kfr igq¡pkus okys
inkFkks± dks Hkzw.k rd igq¡pus ls jksdrh gSA ;g e¡k ls Hkzw.k esa jksxk.kqvksa dks ugha igq¡pus nsrh gS] rFkkfi
;fn ek¡ ,p-vkbZ-oh- ls igys ls gh xzLr gks rks ,p-vkbZ-oh- (HIV) jDr }kjk Hkzw.k esa igq¡p ldrk
gSA vijk çkstsLVsjkWu gkWeksZu mRiUu djrh gSA laxHkZrk dh vof/ ds nkSjku esa v.M dk fuekZ.k rFkk
jt%lzko #d tkrk gS] ysfdu f'k'kq tUe ds Ik'pkr ;s iqu% vkjEHk gks tkrk gSA

21.2.2 izlo ds nkSjku gksus okyh ?kVuk,¡

xHkkZ'k; esa dHkh&dHkh ladqpu (izlo ihM+k) gksus yxrs gSaA

mYo iQV tkrh gS vkSj mYo&rjy dk foltZu gks tkrk gSA

xHkkZ'k; esa rsth ds lkFk ladqpu gksus yxrs gSa vkSj cPps dks ckgj èkdsy fn;k tkrk gSA

cPps ds iQsiQM+s dke djus yxrs gSa vkSj og viuh igyh lkal ysrk gSA

ukfHkjTtq dks ckaèk dj dkV fn;k tkrk gSA

tUe ds ckn vijk dk Hkh foltZu gks tkrk gSA

eka ds Lruksa esa nwèk cuus yx tkrk gSA



fVIi.kh

 71

tuu o tula[;k fu;a=k.k

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh21-2-2(d) LrU; lzo.k (Lactation)

Lru xzazafFk;ksa ls nwèk dk lzo.k ;k fudyuk LrU; lzo.k dgykrk gS rFkk og vofèk ftlds nkSjku
Lru xzafFk;ksa ls nwèk dk lzo.k gksrk jgrk gS] LrU; lzo.kdky dgykrk gSA cPps ds tUe ckn
eka dh Lru xzafFk;ksa ls fudyus okyk igyk nwèk uoLrU; dgk tkrk gSa] ftlesa izpqj ek=kk esa
iks"kd] olk,a vkSj izksVhu gksrh gaSA uoLrU; esa izfrj{kh (bE;quksXyksfcu A-IgA) Hkh gksrk gS] tks
uotkr f'k'kq dks fuf"Ø; izfrj{kk iznku djrk gSA

Lru&xzafFk;ksa ls nwèk ds la'ys"k.k dks izksySfDVu uked gkWeksZu ls mn~nhiu izkIr gksrk gS] ftldk
lzo.k ih;w"k (fiV~;wVjh) xzafFk vxzikfy ls gksrk gSA ,d vU; gkeksZu] vkWDlhVksflu dk lzo.k
fiV~;wVjh xazfFk dh i'p ikfy ls gksrk gSA ;g gkeksZu Lru&xzafFk;ksa ls nwèk fudyus ds fy, mn~nhiu
djrk gS lkFk gh ;g cPps ds tUe ds fy, xHkkZ'k; ladqpu essa Hkh dke nsrk gSA

21.2.3 tqM+ok¡ cPps dSls iSnk gksrs gS\
lkekU;r;k ,d vaMk'k; çR;sd tuu&pØ esa dsoy ,d gh v.Mk fueqZDr djrk gSA ;fn ;g vaM
dsoy ,d 'kqØk.kq ls feyrk gS vkSj bldk fu"kspu gks tkrk gS rks ek¡ dk dsoy ,d gh f'k'kq
dks tUe nsrh gS] ysfdu dHkh&dHkh nks vaMs fueqZDr gks tkrs gSa vkSj vyx&vyx 'kqØk.kqvksa }kjk
fu"ksfpr gks tkrs gSaA bl çdkj tqMoka (f}vaMt tqM+ok¡) mRiUu gksrs gaS] tksfd HkkbZ&cgu]
HkkbZ&HkkbZ ;k cgu&cgu gks ldrs gSaA ysfdu fo'ks"k ekeyksa esa dsoy ,d gh vaM  fueqZDr vkSj
fu"ksfpr gksrk gS] blds Ik'pkr~ ;g nks esa foHkkftr gks tkrk gS rc ;s vyx gks tkrs gSa vkSj Lora=k
:Ik ls ifjofèkZr gksus yxrs gSa] vkSj vyx&vyx O;f"V;ksa dk :Ik ys ysrs gSaA ;s lHkh çdkj ls
,d nwljs ds leku gksrs gS vkSj vfHkUu tqM+ok¡ dgykrs gSaA ;s ges'kk ,d gh fyax ds gksrs gSaA

fl;keh ;qxy (tqM+ok¡) (Siamese twins)

,d vaM }kjk mRiUu tqMo¡k cPps tks ,d nwljs ls vyx ugha gks ikrs fl;keh ;qxy@tqMo¡k
dgykrs gSaA fl;keh cPpksa dk igyk ekeyk fl;ke esa ,d phuh ek¡ ds tqM+ok¡ yM+dksa ds :Ik
esa lu~ 1811 esa lkeus vk;kA ;s o{kh; {ks=k ls tqM+s gq;s FksA ;s tqMok¡ 65 oIkkZsa rd thfor jgsA
fl;keh tqMo¡k dHkh&dHkh 'kY; fØ;k }kjk vyx&vyx fd;s tk ldrs gSaA ;g tqM+ko dh lhek
;k fMxzh ij fuHkZj djrk gSA

21.3 tuu esa u;h fpfdRlk rduhdsa

vkt tuu ds {ks=k es a dbZ ubZ&ubZ fpfdRlk rduhds a miyCèk gS a ftudh lgk;rk ls
iq alRoghu@tuu v{ke (infertile) iq#"k rFkk caè; L=kh vc f'k'k q mRiUu dj ldrs gS a
ftues a ls dqN uhps nh x;h gS a&

Ikj[kuyh f'k'kq (Test tube babies)

dqN efgykvksa esa iSQyksih ukfydk vo:¼ gks tkrh gS ftlds dkj.k vaMs dk fu"kspu ugha gks
ikrkA bl leL;k dk funku ij[kuyh f'k'kq rduhd dh lgk;rk ls fd;k tk ldrk gSA bl
rduhd esa L=kh vaMk'k; ls ,d ;k vfèkd ifjiDo vaMs ,d fo'ks"k flfjat (Syringe) }kjk [khsaps
tkrs gSaA bu vaMksa dks L=kh ds iq#"k lkFkh ds 'kqØk.kqvksa ds lkFk ,d fM'k esa vuqdwyre
ifjfLFkfr;ksa esa dqN ?kaVksa ds fy;s j[kk tkrk gSA 'kqØk.kq vaMksa dks fu"ksfpr djrs gSa vkSj blls ,d



fVIi.kh

thofoKku

tuu o tula[;k fu;a=k.k

 72

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh Hkzw.k fufeZr gksrk gSA rc bl Hkzw.k dks L=kh ds xHkkZ'k; essa ços'k djk;k tkrk gS tg¡k ij blds
vkjksfir gksus dh laHkkouk gksrh gS rRi'pkr~ ;g ,d f'k'kq ds :Ik esa ifjofèkZr gksrk gSA

Ñf=ke 'kqØlspu (Artificial insemination)

Ekkuo 'kqØ dks rjy ukbVªkstu dh lgk;rk ls 'kh?kzrkiwoZd tekdj 'kqØk.kq&cSad (Sperm banks)
esa o"kks± rd lax`fgr dj fy;k tkrk gSA ;g dbZ o"kks± rd tuu{ke cuk jgrk gSA ç;ksx esa ykus
ds fy;s bls igys fgenzfor fd;k tkrk gS fiQj ,d L=kh ds xHkkZ'k; esa ,d flfjat }kjk ml le;
çfo"V djk;k tkrk gS tcfd v.MksRlxZ gks jgk gksrk gSA bl fof/ dks Ñf=ke 'kqØlspu dgrs gSaA

moZjrk vkS"kfèk;ka (Fertility drugs)

dqN fL=k;ksa ds vaMk'k; xzkiQh iqVdksa dk ifjo/Zu ugha dj ikrs gSa ftldh vko';drk ifjiDo
vaM dks ekspu dj muds tuu {ks=k esa Mkyus ds fy, gksrk gSA ,slh caè; (sterile) L=kh esa Ik'kqvksa
ls çkIr ,iQ ,l ,p (iqVd mn~nhid gkeksZu & Follicile stimulating hormone) ds batsD'ku
dh lgk;rk ls Ñf=ke mn~nhiu }kjk iqfVdk mRiknu laHko gks x;k gSA

ikBxr ç'u 21.2

1. vijk dk eq[; izdk;Z crk;saA
............................................................................................................................

2. fuEu 'kCnksa dks ifjHkkf"kr djsa %
(i) vkjksi.k ...........................................................................................
(ii) vijk ...........................................................................................
(iii) rwrd (eks:yk) ...........................................................................................
(iv) mYo ...........................................................................................

3. xHkkZ'k; ds ml rjy dk uke crk;sa tks Hkzw.k ds pkjksa rjiQ ekStwn gksrk gSA
............................................................................................................................

4. fuEu ds izdk;Z crkb;s
(i) izksySfDV~u ...........................................................................................

(ii) vkWDlhVksflu ...........................................................................................

5. ekrk dh Lru xzafFk ls fudyus okyk igyk nqX/ ........................ dgykrk gSA ;g izFke
nqX/ cPps ds fy, egRoiw.kZ gS] D;ksa\

21.4 tula[;k&leL;k;sa rFkk fu;a=k.k

21.4.1 ;kn fd, tkus okys dqN ifjHkkf"kd 'kCn

ekuo tula[;k & i`Foh ij euq";ksa dh dqy la[;kA

tulkaf[;dh & ekuo tula[;k dk oSKkfud rFkk lkaf[;dh; vè;;uA blesa tula[;k
o`f¼] mldh la?kVuk (vk;q + L=kh&iq#"k vuqikr) o bldk LFkku fo'ks"k ij forj.k gSA
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tuu ,oa vkuqoaf'kdhtula[;k ?kuRo & fdlh fn;s le; esa çfroxZ fdyksehVj (km2) esa fo|eku euq";ksa dh
la[;kA

tUe nj (Natality) & tula[;k ds 1000 O;fDr;ksa esa çfro"kZ tUe ysus okys thfor f'k'kqA

e`R;q nj (Mortality) & tula[;k ds 1000 O;fDr;ksa esa çfro"kZ ejus okys O;fDrA

tula[;k o`f¼ nj & tUe nj o e`R;q nj dk vUrjA

tux.kuk & ,d p;fur {ks=k esa iathÑr yksxksa dh la[;k ds vfèkdkfjd vk¡dMs+A

21.4.2 Hkkjr esa tula[;k&o`f¼

D;k vki tkurs gSa fd Hkkjr lalkj esa phu ds ckn lokZfèkd vkcknh okyk nwljk ns'k gSA Hkkjr dh
vkcknh fo'o dh vkcknh dk 15 çfr'kr gSA o"kZ 1901 esa Hkkjr dh vkcknh yxHkx 24 djksM+ FkhA
1911-12 esa tula[;k esa FkksM+h deh vo'; gqbZ] ysfdu blds vykok] Hkkjr dh vkcknh fiNys 100

lkyksa ls yxkrkj c<+ jgh gSA 2001 dh tux.kuk ds vuqlkj 1 ekpZ 2001 esa Hkkjr dh vkcknh
1,027,015,247 vFkkZr~ yxHkx 102.7 djksM+ FkhA ekuo vkcknh c<+us dh la=kLr djus okyh nj
fpUrk dk fo"k; gSA euq"; dh tula[;k esa ftl Hk;kog nj ls o`f¼ gks jgh gS og fpark dk fo"k; gSA
vkt 6 flrEcj 2014 esa Hkkjr dh tula[;k 121.7027210 djksM+ gSA

lkfj.kh 21.3 fiNys 100 o"kks± esa Hkkjr dh tula[;k

o"kZ vuqekfur vkcknh
(djksM+ esa)

1901 23.8
1911 25.2
1921 25.1
1931 27.9
1941 31.8
1951 36.1
1961 43.9
1971 54.8
1981 68.5
1991 84.6
2001 102.7
2011 121.01

6-9-14 → 2014 121.7

21.4.3 Hkkjr esa tula[;k foLiQksV ds fy;s mÙkjnk;h dkj.k

Ñf"k esa çxfr & Ñf"k {ks=k esa çxfr ls Hkkstu miyCèkrk c<+h gS ftlds ifj.kkeLo:Ik
Hkq[kejh o dqiks"k.k de gqvk gSA
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tuu ,oa vkuqoaf'kdh fpfdRlk {ks=k esa çxfr & fpfdRlk {ks=k esa çxfr ds ifj.kkeLo:Ik fofHkUu jksx vc fu;af=kr
fd;s tk ldrs gSa] blls thou dh vofèk c<+h gS] bl çdkj vfèkdkfèkd yksx vfèkd
mez rd thfor jgrs gSa] tuuh; (tuukRed) mez çkIr djrs gSa vkSj vfèkd cPps iSnk
djrs gSaA

èkkfeZd rFkk lkekftd çFkk;sa & O;kIr lkekftd çFkkvksa o fo'oklksa ds dkj.k yksx ifjokj
fu;kstu ds rjhds Lohdkj ugha djrs] ftlls vkcknh esa o`f¼ gksrh gSA

vkSn~;kssfxdj.k µ vkS|ksfxdj.k esa çxfr ls [kk| ds csgrj HkaMkj.k o forj.k esa lgk;rk
feyrh gS] vfèkd jkstxkj o lEiUurk çkIr gksrh gSA

fuj{kjrk µ gkykafd gekjh vkcknh dk ,d cM+k Hkkx lk{kj gS ysfdu fiQj Hkh vkcknh
dk cgqr cM+k Hkkx vHkh rd fuj{kj gS] mls bl ckr dh tkudkjh ugha gS fd tuu&ra=k
fdl izdkj dk;Z djrk gS] ftlds ifj.kkeLo:Ik tula[;k esa rsth ls o`f¼ gksrh gSA

vkfFkZd dkj.k µ cPps Ldwy tkus dh vis{kk ifjokj dh vk; c<+kus ds fy;s dke
ij yxk fn, tkrs gSaA

yM+ds dh pkg µ yM+ds&yM+dh dh lekurk ij bruk tksj fn;s tkus ds ckotwn Hkh
dbZ ifjokjksa esa vkt Hkh oa'k dk uke c<+kus ds fy;s yM+dk (iq=k) vko';d le>k tkrk
gSA ekrk&firk dks de ls de ,d iq=k vo'; pkfg;s vkSj iq=k dh pkg esa dHkh&dHkh
cgqr ls f'k'kq mRiUu gks tkrs gSaA

21.4.4 c<+rh vkcknh ds dkj.k mRiUu leL;k;sa

Ck<+rh vkcknh ls mRiUu gksus okyh leL;k;sa nks çdkj dh gksrh gSa&

1. cMs+ ifjokj ds fy;s leL;k;sa

2. ns'k ds fy, leL;k;sa

1. cMs+ ifjokj ds fy;s leL;k;sa

,d cM+s ifjokj esa ftlesa dbZ cPps gks mlls dbZ leL;k;sa mRiUu gksrh gSa&

(a) ek¡ dk cqjk LokLF; µ yxkrkj xHkZorh gksus ds dkj.k e¡k ds LokLF; esa fxjkoV vk ldrh
gSA

(b) vi;kZIr vkokl µ ifjokj esa vfèkd lnL;ksa ds fy;s vfèkd LFkku dh vko';drk gksrh
gSA ifjokj ,d vPNk LoPN o foLr`r ?kj dh O;oLFkk dj ikus esa vleFkZ jgrk gSA

(c) vkfFkZd nokc & cM+s ifjokj ds fy;s vfèkd lalkèkuksa dh vko';drk gksxh] ftlls
ekrk&firk o cPpksa ij cgqr vfèkd vkfFkZd ncko iM+sxk ftlls fd thou dh xq.koÙkk (;k
xq.krk) çHkkfor gksxhA
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tuu ,oa vkuqoaf'kdh(d) [kjkc LokLF; & ikfjokfjd lnL;ksa dks Ik;kZIr Hkkstu ugha çkIr gks ldrk gS ftlds
ifj.kkeLo:Ik dqiks"k.k o viw.kZrk ds dkj.k jksx mRiUu gks ldrs gSaA blds fy, mudks fujUrj
fpfdRldh; lgk;rk dh vko';drk gksxh vkSj fpfdRldh; lqfoèkk;sa [kphZyh gksus ds
dkj.k çR;sd dks Ik;kZIr fpfdRldh; lgk;rk ns ikuk laHko ugha gksxkA

(e) vi;kZIr f'k{kk & cPpksa dks mfpr f'k{kk lqfoèkk;sa miyCèk djkuk laHko ugha gks ikrk gSA

ns'k ds fy;s leL;k;sa

mPp tula[;k o`f¼ ds xaHkhj Ik;kZoj.kh; ifj.kke gksrs gSa tSls & HkhM+&HkkM+] çfr O;fDr dh
vkenuh esa deh] [kk|] tehu] b±èku o miHkksDrk lalkèkuksa dh deh] ,slh gh dqN leL;kvksa dk
mYys[k uhps fd;k x;k gS %

(d) 'kgjhdj.k rFkk i;kZoj.kh; fuEuhdj.k (fuEuu) µ c<+rh vkcknh ds dkj.k
xzkeh.k {ks=k esa miyCèk Ñf"k Hkwfe vfrfjDr yksxksa dk Hkj.k&iks"k.k ugha dj ikrh
gS blfy;s jkstxkj o csgrj thou dh vk'kk ls Hkkjh la[;k esa yksx 'kgjksa dh
vksj Hkkx jgs gSaA blls 'kgjh vkcknh c<+rh gSA

'kgjh vkcknh esa o`f¼ ds ifj.kkeLo:Ik 'kgjh Ik;kZoj.k ij nokc iM+rk gS (raax vkoklksa
esa o`f¼ gksus ls >qfXx;ksa (>ksiM+ ifV~V;ksa@pkyksa (Lyeksa) dh la[;k c<+ xbZ gS) ftuesa
Ik;kZIr & LoPNrk lqfoèkk,sa ugha gksrh gS ftlls ok;q] ty o e`nk çnw"k.k mfpr (vuqKs;)
lhek ls dkiQh vf/d gks x;k gSA

([k) c<+rh vkcknh o ifjogu µ vkcknh esa o`f¼ ds lkFk&lkFk rnuq:Ik ifjogu ds lkèkuksa
esa Hkh o`f¼ dh vko';drk gksrh gSA vkcknh esa vlkèkkj.k o`f¼ ds ifj.kkeLo:Ik eksVj
okguksa esa o`f¼ ds dkj.k iznw"k.k (ok;q çnw"k.k] ty çnw"k.k o Bksl vif'k"V çnw"k.k) esa
dkiQh o`f¼ gks xbZ gSA

(x) c<rh vkcknh o f'k{kk µ vkfFkZd o lkekftd mUufr ds fy;s f'k{kk lokZfèkd
egRoiw.kZ gS] ;|fi lk{kjrk nj esa o`f¼ gks jgh gS] rFkkfi ns'k esa cgqr vfèkd la[;k esa
fuj{kj yksx gSaA c<+rh vkcknh ds dkj.k  lHkh dks f'k{kk çnku fd;s tkus esa vkSj vfèkd
leL;k;sa mRiUu gksrh gSaA

(?k) c<+rh vkcknh] Ñf"k fodkl rFkk Ik;kZoj.kh; fuEuhdj.k µ fuajrj c<+rh vkcknh
dh Hkkstu lacaèkh vko';drkvksa dh iwfrZ ds fy;s u;h Ñf"k rduhdsa viuk;h xbZ gSaA
buesa ls dqN i;kZoj.k ds fy, gkfudj fl¼ gks jgh gSaA

(Ä) c<+rh vkcknh ,oa [kk| vko';drk,sa µ c<+rh vkcknh ds fy;s vfèkd [kk| dh
vko';drk gksxhA blds fy;s u;h Ñf"k Hkwfe fuekZ.k dh vko';drk gksxhA vr% Ñf"k
ds fy;s taxy dkVs tkus dh vko';drk gksxhA ouksUewyu (deforestation) ds dkj.k
o vR;fèkd flapkbZ ds dkj.k çkÑfrd vkinkvksa tSls ck<+ dh ckjackjrk esa o`f¼ gksrh
gS vkSj Hkwfe dk fuEuu rFkk catj Hkwfe esa c<+ksÙkjh gks jgh gS] Ñf"k mRikndrk dks c<+kus
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tuu ,oa vkuqoaf'kdh ds fy;s moZjdksa o dhVuk'kdksa ds c<+rs ç;ksx dk ns'k ds Hkw ,oa ty lalkèkuksa ij
vR;fèkd foijhr çHkko iM+rk gSA Ñf"k Hkwfe moZjdksa o dhVuk'kdksa ds vR;fèkd mi;ksx
ds dkj.k Ñf"k Hkwfe cM+s iSekus ij çnwf"kr gks jgh gSA

(p) c<+rh vkcknh o ty & ty dh miyCèkrk lhfer gS] c<+rh vkcknh dh is; ty]
ugkus o liQkbZ ds fy;s ty dh vko';drk esa o`f¼ gqbZ gS bl çdkj ty nqyZHk gksrk
tk jgk gSA

(N) c<+rh vkcknh vkSj [kfut Hk.Mkjksa dk ?kVrs tkuk µ gekjs [kfut HkaMkj lhfer gSa]
,d ckj lekIr gksus ds ckn os iquuZohdj.kh; ugha gSa vFkkZr~ mUgsa iqu% vkiwfjr ugha fd;k
tk ldrk gSA vfèkd vkcknh dk vFkZ [kfutksa dh vfèkd vko';drk o ifj.kkeLo:Ik
[kfut lalkèkuksa dk rsth ls ßkl gksukA

(t) c<+rh vkcknh vkSj ÅtkZ lzksrksa esa deh gksuk µ ÅtkZ dh yxHkx gekjs lHkh
fØ;kdykiksa esa vko';drk iM+rh gS tSls [kkuk idkus] ifjogu] iQSfDVª;ksa esa vkSj ?kj esaA
orZeku le; esa ge thok'e bZaèkuksa tSls dks;yk rFkk isVªksfy;e ij ÅtkZ ds fy;s vkfJr
gSa] mi;ksx dh orZeku nj ls gekjs tho'eh bZaèku ds Hk.Mkj FkksM+s gh le; esa lekIr gks
tk;saxsA

ikBxr ç'u 21.3

1. Hkkjr esa tula[;k foLiQksV ds dksbZ pkj dkj.k crk;saA

............................................................................................................................

2. tula[;k] i;kZoj.k rFkk ifjo/Zu ds chp D;k lacaèk gS\

............................................................................................................................

3. vfu;af=kr tula[;k o`f¼ dk ge ij vkSj gekjs ns'k ij D;k çHkko iM+rk gS\

............................................................................................................................

4. tula[;k o`f¼ dSls 'kgjhdj.k o i;kZoj.kh; fuEuhdj.k dks çHkkfor djrh gS\

............................................................................................................................

5. gekjs ns'k esa vaèkkèkqèk c<+rh vkcknh rFkk thou dh xq.koÙkk ds chp lacaèk crk;saA

............................................................................................................................

21.4.5 tula[;k fu;a=k.k vkSj ifjokj fu;kstu

vfèkd c<+rh vkcknh dks fu;af=kr djuk cgqr vko';d gS] yksxksa dks NksVk ifjokj dk ekun.M
viukus ds fy;s f'kf{kr djuk vko';d gS lkFk gh yksxksa esa tula[;k foLiQksV o bldk ifjokj]
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tuu ,oa vkuqoaf'kdhlekt vkSj jk"Vª ij çHkko ds ckjs esa tkx:drk iSnk djuk gS] ljdkj us ifjokj fu;kstu ekxZn'kZu
lgk;rk] ,oa ifjokj dY;k.k ds vusd mik; fd;s gSaA

fu"kspu dks jksdus vkSj bl çdkj tula[;k esa o`f¼ ij fu;a=k.k djus ds vusd rjhds gSa] buesa
ls dqN dk o.kZu uhps fd;k x;k gSA

f'k{kk

tula[;k fu;a=k.k dh lokZfèkd çHkko'kkyh fofèk yksxksa dks tula[;k foLiQksV ds ifj.kkeksa o
tuu{kerk fu;a=k.k ds vusdksa rjhdksa ds ckjs esa tkx:d cukuk gSA f'k{kk yksxksa dks NksVs ifjokj
ds iQk;ns o cM+s ifjokj dh gkfu;ksa ds ckjs esa tkx:d cukus esa lgk;d gksrh gSA

tula[;k fu;a=k.k dh fujksèkd fofèk;¡k vkSj ifjokj fu;kstu

larfr fuxzg dh dqN fofèk;¡k uhps nh x;h gS&

(i) vkorhZ fofèk & vkrZo (jt%lzko) pØ esa vaMksRlxZ çkoLFkk ls iwoZ dh vofèk dks ̂ lqjf{kr
vofèk* dgrs gS D;ksafd ^'kqØk.k* }kjk fu"kspu ds fy;s dksbZ v.M miyCèk ugha jgrk gSA
rFkkfi ;g fofèk fo'oluh; ugha gSA

(ii) uj (iq#"k) }kjk fujksèk o L=kh }kjk Mk;kizQke dk mi;ksxµ ;g 'kqØk.kvksa o v.Mksa ds
feyus dks jksdus dk dk;Z djrs gSaA

(iii) var% xHkkZ'k;h midj.k & tSls dkij&Vh dks L=kh dh ;ksfu esa çfo"V djk fn;k tkrk gS
ftlds dkj.k vkjksi.k laHko ugha gks ikrk gSA bl fofèk ds fy;s fpfdRld dh lykg o
lgk;rk dh vko';drk gksrh gSA

(iv) [kkbZ tkus okyh fujksèkd xksfy;¡k & ;g xksfy;¡k ,d fpfdRld ds funsZ'kksa ds vuqlkj yh
tkuh pkfg;sA ;g vaMksRlxZ esa O;oèkku iSnk djrh gS vkSj fu"kspu dks jksd nsrh gSA

(v) oSlsDVkseh (Vasectomy) o V~;qcSDVkseh (Tubectomy) & ;s 'kY; fofèk;¡k gSA iq:"kksa esa
'kqØokfgdk] ftuls gksdj 'kqØk.kq vfèko`"k.kksa ls ckgj vkrs gSa] ,d 'kY; fpfdRld }kjk
ck¡èk nh tkrh gS rkfd 'kqØk.kq 'kjhj ls ckgj u fudy ldsa] ;g fofèk vLFkk;h gS vkSj
vko';drk iM+us ij 'kY; fpfdRld }kjk çfjofrZr dh tk ldrh gSA fu"kspu dks LFkk;h
:i ls jksdus ds fy;s 'kqØokfgdkvksa dks dkV fn;k tkrk gS vkSj [kqys fljksa dks èkkxs ls ck¡èk
fn;k tkrk gSA V~;wcSDVkseh & efgykvksa dk cUè;hdj.k vaMokfgdkvksa dks dkVdj o ck¡èkdj
dh tkrh gS rkfd fu"kspu ds fy;s v.Mk fueqZDr u gks ldsA

;fn jksdFkke dh fofèk;¡k vliQy gks tk; ;k Hkzw.k esa dksbZ nks"k ik;k tkrk gS rks xHkZikr djk;k
tk ldrk gSA

xHkZikr ;k lxHkZrk dk fpfdRlh; lekiu (Medical Termination of Pregnancy – MTP)

MTP & ;g vupkgs xHkZ dks L=kh 'kjhj ls ckgj fudkyus dh fofèk gS] rFkkfi blds fy;s dq'ky
fpfdRld dh lgk;rk yh tkuh pkfg,A
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tuu ,oa vkuqoaf'kdh

vkius D;k lh[kk

og çfØ;k ftlds }kjk thfor çk.kh vius leku vU; çk.kh mRiUu djus esa l{ke
gksrk gS] tuu dgykrh gSA

vySafxd tuu esa dsoy ,d izk.kh dk ;ksxnku gksrk gS] dksbZ ;qXed ugha curs vkSj dksbZ
fu"kspu ugha gksrkA Liatksa esa eqdqyd vySafxd tuu ds tuu dk; gSaA

ySafxd tuu esa uj ,oa eknk ;qXed nksuksa dk fuekZ.k gksrk gS vkSj fu"kspu dh fØ;k lEiUu
gksrh gSA ekuoksa esa ySafxd tuu gksrk gSA

iq#"kksa esa 13-14 o"kZ o fL=k;ksa esa 11-12 o"kZ ;kSoukjEHk ekuk tkrk gSA bl mez esa] tuukax
ifjiDo gksrs gSa vkSj muesa vusdksa xkS.k ySafxd y{k.k çdV gksrs gSaA

iq#"k tuu&ra=k esa ,d tksM+h o`"k.k] vfèko`"k.k ,d tksM+k] 'kqØokfgdk,¡ ,d tksM+h] ew=kekxZ]
f'k'u o lgk;d xzafFk;k¡ gksrh gSA

L=kh tuu&ra=k esa ,d tksM+h v.Mk'k;] ,d tksM+h iSQyksih ukfydk] xHkkZ'k;] ;ksfu  ckg~;
tuukaxA

euq"; esa o`"k.k mnj ls ckgj fLFkr gksrs gSaA

Hkzw.k dk xHkkZ'k; dh fHkfÙk esa LFkkfir gksuk vaMjksi.k (vaM vkjksi.k) dgykrk gSA

vijk ekrk o Hkzw.k ds Årdksa ds chp dh la;kstd gS ftlds }kjk xHkZorh ek¡ vkSj ifjofèkZr
gksus okys Hkzw.k ds chp rjy dk vknku&çnku gksrk gSA

tqM+ok¡ cPps nks çdkj ds gksrs gS & f}vaMt ;et o vfHkUu tqM+ok¡ (;et)

ekuo vkcknh dk oSKkfud o lk¡f[;dh; vè;;u tulk¡f[;dh dgykrk gSA

Ñf"k] fpfdRlk ds {ks=k] vkS|ksfxdhj.k esa çxfr o èkkfeZd rFkk lkekftd çFkkvksa] fuj{kjrk]
vkfFkZd dkj.k o yM+ds (iq=k) dh pkgr Hkkjr esa tula[;k dh vfu;af=kr o`f¼ ds fy;s
mÙkjnk;h dqN dkj.k gSA

tula[;k esa vR;fèkd o`f¼ dks f'k{kk }kjk fu;af=kr fd;k tk ldrk gSA

ikBkar ç'u

1. fuEu 'kCnksa dks ifjHkkfir dhft, %
1. tulkaf[;dh 2. oSlsDVkseh 3. varjkxHkkZ'k;h xHkZfujksèkd ;qfDr;k¡ (IUCD)

2. cryk;sa fd D;k fuEu dFku lR; gS] xyr dFkuksa dks lgh djds iqu% fyf[k, %
(i) fu"kspu ;ksfu esa gksrk gSA

(ii) ek¡ ds :fèkj ls Hkzw.k ds :fèkj esa vkWDlhtu o iks"kd inkFkks± dk folj.k mYo ds }kjk
gksrk gSA
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tuu ,oa vkuqoaf'kdh(iii) o`"k.k VsLVksLVsjkWu gkeksZu mRiUu djrs gSaA

(iv) L=kh esa xHkZèkkj.k dks oSlsDVkWeh fofèk }kjk jksdk tk ldrk gSA

(v) V~;wcsDVkWeh esa iq#"k dh 'kqØokfgdkvksa dks dkVdj ck¡èk fn;k tkrk gSA

3. fuEu esa çR;sd leqPp; esa ,d fo"ke lnL; dk p;u djsaA

(i) v.Mk'k;] iSQyksih ukfydk] ew=kokfguh] xHkkZ'k;

(ii) vfèko`"k.k] ew=kekxZ] 'kqØokfgdk;sa] xHkkZ'k;

(iii) xzkiQh; iqVd] dkWilZ Y;qfV;e] yhfMx dksf'kdk

(iv) mYo] dkiZl Y;qfV;e] mYo rjy] ukfHkjTtq

4. dkWye I ds vo;oksa ds dkWye II ds vo;oksa ds lkFk feyk,¡ %

dkWye I dkWye II

1. ,Økslkse (d) o`"k.k

2. vaMksRlxZ (viii) ([k) Y;wfVukbftax (ihrfiaMdj) gkeksZu

3. mn~o/Z (x) 'kqØk.kq

4. fu"kspu (?k) çkstssLVsjkWu

(Ä) vijk

(p) ;ksfu

(N) iSQyksih ukfydk

5. tuu D;k gS\ iq#"k tuu ra=k ds vaxksa dh lwph cuk;saA

6. vijk D;k gS\ vijk ek¡ rFkk xHkZ (Hkzw.k) ds fy;s fdl çdkj ykHknk;d gSA

7. iq#"kksa esa o`"k.kksa ds mnj ls ckgj o`"k.kdks"k esa gksus dh D;k lkFkZdrk gS\

8. iq#"kksa esa 'kqØk.kq ds 'kqØtud ufydkvksa ls ew=kekx }kj rd ds chp ds {ks=kksa dks lgh&lgh
Øe esa fy[ksaA

9. tuu dh çfØ;k dh tkudkjh fdl çdkj tula[;k o`f¼ dks de djus esa lgk;d gks ldrh
gS\ dkj.k crkvksA

10- c<+rh vkcknh fdl çdkj i;kZoj.k dks çHkkfor djrh gS\

11- fuEu ds uke crk;saA
(i) L=kh dk og vax ftlesa Hkzw.k fodflr gksrk gSA

(ii) iq#"k dk ;qXed (ekuo esa uj ;qXed)

(iii) ifjof/Zr gks jgs Hkzw.k ds pkjksa vksj ik;k tkus okyk rjyA
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tuu ,oa vkuqoaf'kdh (iv) og voLFkk tc L=kh esa jt%lzko rFkk vaMksRlxZ #d tkrk gSA

(v) L=kh esa xHkZfujksèku dh 'kY; fofèk

12- fuEu esa foHksn dhft,&

(i) vaMjksi.k o lxHkZrk

(ii) xzkiQh iqVd o dkWiZl Y;qfV;e

(iii) f}vaMt vkSj vfHkUu tqM+ok¡ (;et)

(iv) tUenj rFkk e`R;q nj

(v) oSlsDVkWeh rFkk V~;wcsDVkWeh

13. iq#"k tuu&ra=k ds vuqçLFk ifjPNsn dh ,d :ijs[kk [khapsA

(i) fuEu Hkkxksa dks fpg~fur djsaA

(d) o`"k.k ([k) vfèko`"k.k
(x) 'kqØk'k; (?k) 'kqØokfgdk;sa

(ii) o`"k.k }kjk mRiUu gkWeksZu dk uke crk;saA

(iii) 'kqØk.kq cM+h la[;k esa D;ksa mRiUu gksrs gSa\

(iv) 'kqØk'k; ds dk;Z crk,¡A

14- fuEu ij fVIi.kh fy[kas%

(i) ekuo eas nqX/ lzo.k
(ii) eqdqyd
(iii) frypV~Vk&vaMk'k;

ikBxr ç'uksa ds mÙkj

21.1 1. iq#"k 13-14 o"kZ] efgyk 11-13 o"kZ

2. vfèko`"k.k

3. (d) o`"k.k] vfèko`"k.k] 'kqØokfgdk;sa] ew=kekxZ] f'k'u

([k) v.Mk'k;] lxHkZrk] iSQyksih ufydk] ;ksfu

4. 'kqØk'k;] iqjLFk (çksLVsV) xzafFk;¡k] dkmij xzafFk;¡k

5. (d) 'kqØk.kvksa dk lap; djrk gS vkSj mudks iks"k.k çnku djrk gSA

([k) ,d {kkjh;] irys rjy dk lzko djrk gS tks 'kqØk.kqvksa dks thfor j[krk
gS vkSj xfr'khy cuk;s j[krk gSA
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tuu ,oa vkuqoaf'kdh(x) ,d liQsn ';ku] {kkjh; lzko tks ,d Lusgd dk dk;Z djrk gSA

(?k) vUnj dh ijr Hkzw.k dks xzg.k djrk gS] bldh j{kk djrk gS vkSj bldks
iks"k.k çnku djrk gSA ek¡lis'kh; fHkfÙk ds ladqpu ls f'k'kq tUe ds le;
ckgj fudy vkrk gSA

21.2 1. ekrk :fèkj ls Hkzw.k esa vWkDlhtu rFkk Hkkstu vkiwfrZ djrk gS] vkSj xHkZ :fèkj esa
ek¡ ds jDr esa dkcZuMkbvkDlkbM rFkk mRlthZ vif'kIV dk ifjogu djrk gSA

2. (d) rwrd (eks#yk) dk xHkkZ'k; fHkfÙk esa LFkkfir gksuk vaMjksi.k dgykrk gSA

([k) ek¡ rFkk Hkzw.kh; Ård ds chp 'kjhj fØ;kRed fofue; ds fy;s la;kstu]
ifjo/Zu'khy Hkzw.k xHkkZ'k; ls ,d Ård }kjk tqM+k jgrk gS ftls vijk dgrs
gaSA

([k) rwrd% ;qXeut foHkkftr gksus yxrk gS vkSj dksf'kdkvksa dh ,d lagfr cukrk
gS tks rwrd dgykrk gSA

(?k) mYo] ifjoèkZu dh vkjafHkd dqN voLFkkvksa ls] Hkzw.k ,d FkSyh esa can jgrk
gS ftls mYo dgrs gSA

3. mYo rjy

4. izksySfVu L=kh esa izlo ds rqjar ckn Lru xzafFk;ksa ls nqX/ la'ys"k.k dks mn~nhfir djrk
gSA

vkWDlhVksflu cPps ds tUe ds fy, xHkkZ'k; ladaqpu dks mn~nhfir djrk gS vkSj
uotkr f'k'kq ds fy, ek¡ dk nqX/ (fupksM+ dj ckgj) fudkyrk gSA

5. uoLrU;% iks"kdksa] olk vkSj izksVhu ls HkjiwjA fuf"Ø; izfrj{kk iznku djrk gSA

21.3 1. Ñf"k esa çxfr 2. èkkfeZd o lkekftd çFkk;sa

3. fuj{kjrk 4. iq=k dh bPNk

2. ns[ksa ikB mi[k.M 21.4.4

2. ns[ksa ikB mi[k.M 21.4.4

4. ns[ksa ikB mi[k.M 21.4.4

5. ns[ksa ikB mi[k.M 21.4.4
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tuu ,oa vkuqoaf'kdh

;g rks lc tku gh pqds gSa fd vke ds o`{k ds cht vadqfjr gksdj vke ds ikSèks dks tUe nsrs
gSa vkSj dqÙkksa ls fiYys gh iSnk gksrs gSa u fd fdlh vU; tUrq ds cPpsA euq"; euq"; dks gh tUe
nsrs gSaA larfr dh bl çd`fr dks] ftlesa os vius tudksa ds gh xq.k y{k.k çkIr djrs gSa] vkuqoaf'kdrk
(gsfjfMVh) dgrs gSaA ftl foKku esa vkuqoaf'kdrk rFkk tudksa vkSj budh larfr ds chp fofoèkrk
dk vè;;u djrs gSa mls vkuqoaf'kdh (tsusfVDl) dgrs gSaA vkuqoaf'kdh bl çdkj ds ç'uksa dk
Hkh mÙkj çnku djrh gS fd ,d gh ekrk firk dh nks larfr D;ksa vyx&vyx fn[kk;h nsrh gSa]
dqN yksxksa dh Ropk dkyh rFkk dqN yksxksa dh Ropk gYds jax dh D;ksa gksrh gSA nwljs 'kCnksa esa
,d gh çdkj ds thoksa esa fHkUurk D;ksa ik;h tkrh gSA blesa ,slh yk{kf.kd rduhdksa dks Hkh lfEefyr
fd;k tkrk gS tks ;g crkrkh gS fd fyax fu/kZj.k euq"; eas jDr lewgksa dh oa'kkxfr] vkuqoaf'kd
fodkjksa rFkk ,sfEu;kslsUVsfll ds :i esa ekuo thukse dh D;k Hkwfedk gS\

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

vkuqoaf'kdrk ,oa vkuqoaf'kdh dks ifjHkkf"kr dj ik;saxs_

esaMy }kjk eVj ij fd;s x;s ç;ksxksa vkSj izkIr fu"d"kks± dk o.kZu dj ldsaxs_

ladj.k] ;qXe&fodYi (,syhy)] fo'ks"kd (VªsV)] izHkkfork] vçHkkoh] le;qXeth] fo"ke;qXeth]
thuksVkbi (thuizk:ih)] y{k.k izk:i (iQhuksVkbi) 'kCnksa dks ifjHkkf"kr dj ldsaxs_

viw.kZ izHkkfork] cgqthuh oa'kkxfr] cgqizHkkoh (fIyvksVªkWih) rFkk ?kkrd thuksa dks mnkgj.k
lfgr Li"V dj ik;saxs_

oa'kkxfr ds xq.klw=k (Øksekslkse) fl¼kUr dh O;k[;k dj ldsaxs_

lgyXurk (fyadst)] ØkWflax&vksoj vkSj fØl&ØkWl oa'kkxfr dks ifjHkkf"kr dj ldsaxs vkSj
mnkgj.k çLrqr dj ik;saxs_

e/qefD[k;ksa] if{k;ksa rFkk euq";ksa esa fyax fu/kZj.k Li"V dj ik;saxs_

22

vkuqoaf'kdh ds fl¼kar
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tuu ,oa vkuqoaf'kdhekbVksdk¡fMª;k oa'kkxfr dks ekr`d oa'kkxfr ds ,d mnkgj.k ds :i esa mfpr Bgjk ldsaxs_

ekuo dsanzd iz:i dSfj;ksVkbi& (Karyotype) dk o.kZu dj ldsaxs_

fyax xq.klw=k (lsDl ØksekslksEl) o vfyaxlw=kksa (vkWVkslksEl)` ds chp vUrj dj ik;saxs_

dqN lkekU; vkuqoaf'kd fodkjksa tSls & o.kkZUèkrk] gheksfiQfy;k] Mkmu flUMªkse] VuZj flUMªkse]
DykbZuiQsYVj flUMªkse ds dkj.kksa rFkk y{k.kksa dh lwph cuk ldsasxs rFkk o.kZu dj ldsaxs_

Rh dkjd dh oa'kkxfr dk o.kZu dj ldsaxs vkSj xHkkZoLFkk esa bldh lkFkZdrk dh O;k[;k
dj ldsaxs_

euq"; ds :fèkj lewgksa dh oa'kkxfr dh O;k[;k dj ldsaxs_

,fEu;kslsUVsfll dh yk{kf.kd rduhd dh O;k[;k dj ldsaxs vkSj bldk egRo crk ldsaxs_

ekuo thukse vkSj thuksfedh (thuksfeDl) dh èkkj.kk dk laf{kIr o.kZu dj ldsaxsA

22.1 vkuqoaf'kdrk o fofHkUurk

tc Hkh fdlh ifjokj esa larku dk tUe gksrk gS rks fj'rsnkj] f'k'kq dh vk¡[kksa] ukd&uD'k] jax]
ckyksa ds jax dk ekrk&firk] lgksnjksa o nknk&nknh ;k ukuk&ukuh ls feyku djus yxrs gSaA bl
çdkj dh lekurkvksa rFkk fHkUurkvksa dk dkj.k ekrk&firk ls larfr esa ih<+h nj ih<+h gLrkarfjr
gksus okys thu (genes) gSaA u;k tho vius ek¡&cki ls oa'kkuqØe esa çkIr thu ds vuqlkj fodflr
gksrk gSA

vfHky{k.kksa dk ,d ih<+h ls nwljh ih<+h esa vFkkZr~ ekrk&firk ls larfr esa lapj.k]
oa'kkxfr dgykrk gSA

;g ns[kk tkrk gS fd ,d gh ekrk&firk dh izR;sd larku vius vki esa foy{k.k rFkk ,d nwljs
ls fHkUu gksrh gSa dsoy le:i tqM+ok¡ cPpksa dks NksM+djA bl çdkj dh fofHkUurkvksa dks
fofoèkrk dgrs gSaA

fofoèkrk dk rkRi;Z ekrk&firk rFkk larfr ;k ,d gh ekrk&firk dh nks larfr;ksa
;k ,d gh vkcknh ds lnL;ksa ds chp fHkUurkvksa ls gSA

,d gh vkcknh esa fofHkUurk cgqr egRoiw.kZ gSA bldk tu leqnk; (iksiwys'ku] population) dh
mÙkjthfork ds fy, egRo gSA ,slk blfy, gS D;ksafd ;fn i;kZoj.k ifjofrZr gks rks dqN tho
(ftuesa fo'ks"k fofHkUurk,a gSa) ubZ ifjfLFkfr;ksa ds fy;s vuqdwy cu tkrs gSa] vkSj u"V gksus ls cp
tkrs gSaA fofHkUurk mRifjorZu ;k thu esa vpkud ifjorZu ds dkj.k gksrh gSA xSehVksa ds fuekZ.k
ij ehvksfll ds nkSjku thuksa ds LFkkukarj.k o fofue; ds dkj.k Hkh fofHkUurk mRiUu gksrh gS
ftlls u;s thuksa dk iqu;ksZtu gksrk gSA (dksf'kdk ds foHkktu ikB 8 esa] dkb,Tek fuekZ.k ds ckjs
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tuu ,oa vkuqoaf'kdh esa o ikB 20] tksfd tUrqvksa esa xSehV fuekZ.k] fu"kspu o tuu ds ckjs esa gS] dk iqu% Lej.k djsa)
fu"kspu esa ekrk&firk ds xq.klw=kksa ds ;kn`fPNd feJ.k ls fofHkUu thuh (thuksa dk) la;kstu
mRiUu gksrs gSaA fofHkUurk dk ,d ,slk lokZfèkd lkekU; lzksr iqu;ksZtu (recombination)

dgykrk gSA

oa'kkxr fofo/rk mRifjorZu o iqu;ksZtu ds dkj.k gksrh gSaA

22.2 esaMy ds eVj ds iQwyksa ij ç;ksx o oa'kkxfr ds fl¼kar

lj xzsxj tkWu esaMy (1822-1884) vkfLVª;kb lar FksA ftUgksaus cxhps dh eVj (Garden Pea -

Pisum sativum) dks vius ç;ksxksa ds fy;s pquk vkSj vius ifj.kkeksa dks 1865 esa çdkf'kr fd;kA
muds dk;Z dh iqu% [kkst esaMy dh e`R;q ds dkiQh
le; ckn 1900 esa 'ksjekd (Tschermak), dkWjsUl
(Correns) rFkk áwxks&Mh&ozht+ (Hugo de Vries)

us dhA ysfdu oa'kkxfr ds fl¼karksa dk loZçFke
çfrosnu esaMy us fd;kA blfy;s mUgsa vkuqoaf'kdh
dk tud (Father of Genetics) dgrs gSaA

22.2.1 esaMy ds ç;ksx

esaMy us vius ç;ksxksa dh ;kstuk bl çdkj cuk;h
rkfd fo'kq¼ yacs çdkj ds eVj ds ikSèkksa dks
fo'kq¼ ckSus ikSèkksa }kjk ladfjr fd;k tk ldsA
yacs ikSèkksa ds iQwyksa ds ijkxdks'k dks foyfxr
djds muds ofrZdkxz dks ckSus ikSèkksa ds iQwyksa ls
çkIr ijkx }kjk ijkfxr fd;k x;kA bldk foijhr
(O;qRØe) ç;ksx Hkh fd;k x;kA

vkxkeh clar ½rq esa u;s ikSèkksa ls cht bdV~Bk
djds mUgsa cks;k x;k] esaMy us ik;k fd bl ih<+h
ds lHkh ikSèks (ftUgsa igyh larfr ih<+h dgrs gS)
yacs ikSèks Fks] mUgksaus mUgsa Lo ijkfxr gksus fn;kA
mUgksaus iqu% cht ,df=kr fd;s vkSj iqu% vxys o"kZ
mUgsa cksus ls çkIr ikSèkksa esa rhu pkSFkkbZ yacs rFkk 'ks"k
ckSus ik;s x;sA mUgksaus bl ç;ksx dh iqujko`fÙk vusd
ckj dh vkSj ;g ik;k fd yacs o ckSus ikSèkksa dk
vuqikr lnSo 3:1 jgrk gS (fp=k 22.1)

fp=k 22.1 esaMy dk yacs o ckSus eVj
ds ikS/ksa ds lkFk ç;ksx

ikS/ksa ds chp ijkxd.kksa
dk cnyko gqvk

'kq¼ yacs eVj
ds ikS/s

'kq¼ ckSus eVj
ds ikS/s

mRiUu gq, chtksa dks
,d=k fd;k x;k

vxys lky
cks;k x;k

lHkh l arfr
yacs iSnk gq,

lHkh chtksa dks ,d=k fd;k

x-Loijkx.k
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tuu ,oa vkuqoaf'kdhbl çdkj mUgksaus 7 foijhr vfHky{k.kksa okys eVj ds ikSèkksa esa ladj.k djk;kA ;s vfHky{k.k bl
çdkj Fks % 1. yky iQwy o liQsn iQwy okys ikSèks 2. v{kh; rFkk varLFk iqf"ir ikSèks 3. ihys o
gjs cht okys ikSèks 4. xksy cht o >qjhZnkj cht okys ikSèks 5. iQyh dk jax gjk rFkk ihyk 6.

iQwyh gqbZ vkÑfr rFkk ladhf.kZr vkÑfr okyh iQfy;¡k 7. yacs rus o NksVs rus okys ikSèksA ,sls
foijhr vfHky{k.k okys ikSèkksa dh cgqr&lh fdLesa gksrh gSa ftuesa Lo&ijkx.k gksrk gS ftlds dkj.k
ih<+h&nj&ih<+h muesa ,d gh izdkj ds vfHky{k.k O;Dr gksrs gSaA

,sls ladj ftuesa oa'kkxfr ds fy;s dsoy ,d gh vfHky{k.k fy;k tkrk gS & ,d ladj ØkWl
(Monohybrid cross) dgykrs gSaA esaMy us nks foijhr vfHky{k.kksa okys ikniksa tSls yacs o yky
iQwy okys o ckSus  rFkk liQsn iQwy okys ikSèkksa ds chp Hkh ladj.k djk;k tks f}aldj çladj.k
(Dihybrid cross) dgykrk gSA

22.2.2 esaMy ds oa'kkxfr fl¼kar

vius ç;ksxksa ds vkèkkj ij esaMy us oa'kkxfr ds fuEu fu;eksa (fl¼karksa) dk çfriknu fd;kA

1. fola;kstu dk fl¼kar ;k ;qXedksa dh 'kq¼rk dk fl¼kar&xSehV ds fuekZ.k ds le;]
çR;sd tksM+s ds nks xq.klw=k nks fofHkUu dksf'kdkvksa esa pys gks tkrs gSa] tksfd ;qXedksa dk
fuekZ.k djrs gSaA ;g ,d lkoZf=kd fu;e gS vkSj lHkh ySafxd tuu djus okys thoksa esa xSehV
fuekZ.k ds nkSjku ,d tksM+s ds nks dkjd fofHkUu xSehVksa esa ços'k dj tkrs gSA çR;sd xSehV
dkjdksa dh tksM+h ds dsoy ,d lnL; dks çkIr djrk gSA

fp=k 22.2 esaMy }kjk vè;;u fd;s x;s eVj ds lkr xq.k (vfHky{k.k)

2. çHkkfork dk fl¼kar & y{k.kksa dh oa'kkxfr (tSls & iQwy dk jax] cht dk vkdkj vkfn)
ds le; izR;sd y{k.k dh oa'kkxfr ,d tksM+h thuksa ls fu;af=kr gksrh gSA tc ,d tksM+s ds

cht dh vkÑfr

gjk

cht dk jax iq"i dk jax rus dh yXckbZ

Å¡ph

NksVh

tkequh liQsn
ihyk

(YY) (yy)
xksy >qjhZnkj

(RR) (rr)
iQyh dh vkÑfr iQyh dk jax iq"i dk LFkku

v{kh; varLFkgjk ihykiQwyh gqbZ ladhf.kZr
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tuu ,oa vkuqoaf'kdh nksuksa thu ,d gh çdkj ds gksrs gSa (mnkgj.kr;k] iQwy dk yky jax) bl fLFkfr dks
le;qXeth (homozygous) dgrs gSaA tc ,d gh vfHky{k.k (tSls&iwQy dk jax) dks
fu;af=kr djus okyk thu nks fHkUu iz:iksa esa xq.klw=kksa ds ,d tksM+ ij mifLFkr gks&yky iwQy
ds yky jax ds fy, thu ,d xq.klw=k ij vkSj lisQn jax ds fy, tksM+s ds nwljs xq.klw=k] ftls
bldk letkr dgrs gSa ij mifLFkr gS rks ;g n'kk fo"ke;qXeth (gsVjkstkbxl) dgykrh
gSA iQy ds yky rFkk lisQn jax ds fy, thu ,d gh thu ds nks fodYi :i gksrs gSa ftUgsa
;qXefodYih (,yhy) dgrs gSaA

oa'kkxfr dk nwljk fu;e ;g crkrk gS fd ,d tksM+s ds nks foijhr thuksa esa ,d dh
vfHkO;fDr nwljs ls vfèkd çHkkoh gksrh gSA bl izdkj ;fn nksuksa thu yackbZ ds fy;s gksa (TT
ls fu:fir) vFkkZr~ le;qXeth vFkok ,d thu yackbZ o nwljk ckSusiu dk (Tt) gks rks eVj
ds ikSèks yacs gksaxsA vçHkkoh y{k.k (ikSèkksa dk ckSukiu) rHkh izdV gksrk gS tc bldh thu
le;qXeth vFkkZr~ (tt) gksA esaMy }kjk eVj ds vfHky{k.kksa ds vè;;u ds ekeys esa ,dladj
ØkWl o f}ladj ØkWl nksuksa ds fy;s çHkkfork ds fu;e (Law of dominance) dks lgh ik;k
x;kA

3. Lora=k p;u dk fl¼kar & nks y{k.kksa dh oa'kkxfr (izR;sd y{k.k tksfd thuksa ds ,d tksM+s
}kjk fu;af=kr gksrk gS) ds thu larfr esa Lora=k :i ls gLrkarfjr gksrs gSa (fp=k 22.3) vFkkZr~
,d tksM+h dkjdksa dk i`FkDdj.k nwljh tksM+h dkjdksa ds i`FkDdj.k ls iw.kZr;k Lora=k gksrk
gSA

yky] yack liQsn] ckSuk

tud TTRR × ttrr

xSehV TR tr

F1 Tt Rr yack] yky (Loijkx.k)

F2 larfr uhps fn[kk;h x;h gSA

uj o eknk
xSehVksa esa thusa TR

TR

Tr

tR

tr

TTRR

yack yky

TTRr

yack yky

TtRr

yack yky

TtRr

yack yky

tR

TtRR

yack yky

TtRr

yack yky

ttRR

ckSuk yky

ttRr

ckSuk yky

Tr

TTRr

yack yky

TTrr

yack liQsn

TtRr

yack yky

TtRr

yack liQsn

tr

TtRr

yack yky

Ttrr

yack liQsn

ttRr

ckSuk yky

ttrr

ckSuk liQsn

fp=k 22.3 f}ladj y{k.kiz:i (iQhuksVkbZi) vuqikr
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tuu ,oa vkuqoaf'kdh9 yacs yky % 3 yacs liQsn % 3 ckSus yky % 1 ckSuk liQsn

fp=k 22.3  thuksa ds nks tksM+ksa ds Lora=k p;u dks n'kkZrk gSA

R = iQwy ds yky jax nsus okyk thu

r = iQwy ds liQ+sn jax nsus okyk thu

T = ikSèks dks yack djus okyk thu

t = ikSèks ds ckSusiu dk thu

vkius è;ku fn;k gksxk fd thuksa dk la?kVu ;k thuiz:i (thuksVkbZi) ckgj fn[kus okys y{k.kksa
(ckg~; vfHkO;fDr) dks fu;af=kr djrk gS (vFkkZr~ iQhuksVkbZi dks fu;af=kr djrk gS)] ØkWl esa
larfr dk vuqikr y{k.kiz:i (iQhuksVkbZi) vuqikr (phenotype ratio) dgykrk gSA

tSls vfèkd ls vfèkd oSKkfud vkuqoaf'kdh ds ç;ksxksa dh [kkst djrs pys x;s rks] ;g Li"V gqvk
fd esaMy ds fu;e lHkh fLFkfr;ksa esa lgh ugha gksrsA ge esaMy ds fu;eksa ls O;frØeksa ds ckjs
esa tkudkjh çkIr djsaxs & tSls fd viw.kZ çHkkfork] lgizHkkfork (Co-dominance) vkSj cgqthuh
oa'kkxfrA

22.2.3 esaMy dh liQyrk ds dkj.k

1. mudk lkexzh dk p;u &  mUgksaus eVj dks pquk ftldk thou pØ vYivofèk dk gksrk gS] blesa
Loijkfxr f}fyaxh iq"i ik;s tkrs gSa ftuesa nyiqat can gksrk gSA vr% ijkx.k dks vklkuh ls fu;af=kr
fd;k tk ldrk gSA eVj ds ikSèks  mxkuk  vklku gS vkSj dbZ vPNs foijhr y{k.kksa ;qDr ikni
miyCèk gSaA

2. muds }kjk y{k.kksa dk p;u & esaMy }kjk vius iz;ksxksa gsrq p;fur foijhr y{k.k ds 7
tksM+ksa dks fu;fU=kr djus okys dkjd ;k rks letkr xq.klw=kksa ij mifLFkr Fks vkSj ;fn ,d
gh xq.klw=k ij mifLFkr Fks rks ,d nwljs ls brus nsj fLFkr Fks fd oks LorU=k :i ls i`Fkd
gks ldrs Fks vFkkZr mudh oa'kkxfr ,d lkFk ugha gksrh FkhA blh dkj.k ls esaMy lgyXurk
vkSj ØkWflax vksoj ugha [kkst ldsA

3. esaMy dh rduhd & esaMy dh iz;ksx rduhd mRÑ"V FkhaA ;g fuEu çdkj Fkh&

(i) foi;kZlh y{k.kksa ls ;qDr 'kq¼ oa'kØe ds le;qXeth ikSèkksa dk ØkWl djk;k x;kA

(ii) iaqdsljksa dks rksM+dj ckgj fudky fn;s tkus ls Loijkx.k jksdk x;k bfPNr tudksa ds
chp ijijkx.kA

(iii) eknk  iQwyksa  ij  ijkx  dks fNM+d nsus ds ckn mUgsa ,d FkSyh ds Hkhrj ck¡èk fn;k
x;k rkfd vkSj vkxs ijkx.k u gks ldsA

(iv) chtksa dks le; ij laxzg fd;k x;k o cks;k x;kA

(v) mUgksaus ,d ckj esa ,d gh y{k.k dh oa'kkxfr ij fopkj fd;kA

(vi) ifj.kkeksa dk lakf[;dh; fo'ys"k.k fd;k x;kA

(vii) mUgksaus O;qRØe ladj.k fd;s vkSj budk ijh{k.k fd;k rkfd ifj.kkeksa dh iqf"V gks lds
(ns[ks mi[k.M 22.3)
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tuu ,oa vkuqoaf'kdh 22.3 vkuqoaf'kdh dh egRoiw.kZ 'kCnkoyh
dkjd % ,d fo'ks"k y{k.k dh oa'kkxfr o vfHkO;fDr ds fy;s mÙkjnk;h ,ddA vc
thu in }kjk çfrLFkkfirA

thu % DNA v.kq dk fo'ks"k [k.M tks ,d fof'k"V xq.k dh oa'kkxfr o vfHkO;fDr dks
fuèkkZfjr djrk gSA

,yhy ;k ,syhyksekiQZ % ,syhy fdlh Hkh dkjd vFkok thu ds nks ;k nks ls vfèkd
fodYih :iA mnkgj.k ds fy;s eVj ds ikSèks esa cht dks vkÑfr çnku djus okys thu ds
nks fodYih :i gks ldrs gSa % xksy (R) o >qjhZnkj (r)A xksy o >qjhZnkj chtksa ds fy;s  nksuksa
thu ,d nwljs ds ,syhy gSaA blh izdkj euq";ksa esa jDr lewg dks fu;af=kr djus okys thu ds
rhu ,syhy IA, IB rFkk IO (I = bE;wuksgheksXykschu thu)A letkrh xq.klw=k esa ,yhy leku
LFkku ij jgrs gSaA

fo'ks"kd (VªsV) % ;g vfHkO;Dr y{k.k gS mnkgj.krk iQwy dk jax] cht dh vkÑfr vkfnA

izHkkoh xq.k % fdlh xq.k ds nks fodYih :iksa esa ls tks :i fo"ke;qXeth tho ds F
1
 ladj

esa vfHkO;Dr gksrk gS mls izHkkoh xq.k (izHkkoh ,syhy) dgrs gSa vkSj bl ?kVuk dks izHkkfork
dgrs gSa mnkgj.kr;k Tt ls ;qDr tho esa T Å¡pkiu vFkok yEck gksuk Lo;a dks izdV djrk
gS vkSj t (ckSukiu) O;Dr ugha gks ldrk blfy;s T izHkkoh thu gSA

vizHkkoh xq.k % ,d xq.k ds nks fodYih :iksa esa ls tks :i F
1
 ladj esa vfHkO;Dr ugha gksrk]

mls vizHkkoh xq.k dgrs gSa] vizHkkoh xq.k dsoy lg;qXeth fLFkfr (mnkgj.kr;k tt) esa gh
vfHkO;Dr gksrk gSA

thuiz:i (thuksVkbi) % ,d O;fDr dh vkuqoaf'kd lajpuk dks tks uj ;k eknk vius
tudksa ls oa'kkuqØe esa çkIr djrs gSa] thuiz:i (thuksVkbi) dgrs gSa] mnkgj.kr;k fo'kq¼
xksy cht okys tud eVj ds ikSèks dk thuksVkbi RR gSA

y{k.kiz:i (iQhuksVkbi) % fdlh tho ds fdlh ,d ;k vfèkd xq.kksa dh ckg~;
vfHkO;fDr dks y{k.kiz:i (iQhuksVkbi) dgrs gSa] mnkgj.kr;k chtksa ds fy;s xksy ;k >qjhZnkj
vkÑfr iQhuksVkbi gSA

le;qXeth % fdlh xq.k ds fy;s ,d leku ,syhy okyk tho lg;qXeth dgykrk gS]
mnkgj.kr;k RR ,syhy ;qDr cht dh vkÑfr ds fy;s le;qXeth gSA

fo"ke;qXeth % fdlh xq.k ds fy;s ,d tho ds nksuksa ,syhy vleku gksus dh fLFkfr dks
fo"ke;qXeth dgrs gSaA mnkgj.kr;k Rr ,syhy okyk ikni cht ds vkdkj ds fy;s
fo"ke;qXeth gksrk gSA

tud ihf<+;¡k % igys ladj.k esa iz;qDr ekrk&firk tud ih<+h (P
1
) dks fu:fir djrs gSaA

F1 ih<+h % nks tudksa (ekrk&firk_ (P
1
) ds chp ØkWl ls mRiUu larfr dks izFke ;k F

1
 ih<+h

dgrs gSA

F2 ih<+h % F1 
 ih<+h esa ØkWl ;k vUrtZuu ds ifj.kkeLo:i izkIr larfr ih<+h f}rh; larkuh;

ih<+h dgykrh gSA

,d ladj ØkWl % bl izdkj ds izladj.k ftlesa ,d gh tksM+h y{k.kksa dks fy;k tkrk gS ,d
ladj ØkWl dgykrk gS o F

1
 larfr dks ladj (Hybrid) dgrs gSa] 3 izHkkoh % 1 vizHkkoh dk
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tuu ,oa vkuqoaf'kdhvuqikr (iQhuksVkbfid vuqikr) tksfd F
2
 ih<+h ls ,d ladj ladj.k ds ifj.kkeLo:i izkIr

gksrk gS ,d ladj iQhuksVkbi vuqikr (monohybrid  ratio) (mnkgj.kr;k esUMsyh; esa 3:1)
dgykrk gSA

f}ladj ØkWl % tc nks tksM+h foi;kZlh y{k.kksa dks vè;;u djus ds fy, ekrk&firk esa ØkWl
djk;k tkrk gS rks bls f}ladj ØkWl (Dihybrid cross) dgrs gSA F

2
 ih<+h esa f}ladj ØkWl

ls izkIr iQhuksVkbi vuqikr dks f}ladj y{k.kiz:ih vuqikr dgrs gSaA (mnkgj.kr;k esaMsyh;
ØkWl esa 9 : 3 : 3 : 1 dk vuqikr)A

ladj.k % fofHkUu iztkfr;ksa ds thoksa ds chp ØkWl & larfr esa vuqdwy xq.kksa ds fodkl ds
fy;s

ijh{k.k ØkWl % F
1
 larfr o le;qXeth vizHkkoh xq.kksa okys tud ds chp ØkWl] ;fn F

1

larfr fo"ke;qXeth gks rks ijh{k.k ØkWl ds ifj.kkeLo:i 1:1 dk vuqikr ik;k tkrk gSA

O;qRØe ØkWl % bl çdkj ds ØkWl esa ekrk&firk (tudksa) dk fyax mRØfer dj fn;k tkrk
gS vFkkZr ;fn igys ØkWl esa firk ckSuk o ek¡ yEch gks rc O;qRØe ØkWl esa ek¡ ckSuh o firk
yacs fy, tk,axsA

ikBxr ç'u 22.1

1. fdls vkuqoaf'kdh dk tud dgk tkrk gS vkSj D;ksa\
............................................................................................................................

2. fuEu esa vUrj crk;sA
(d) le;qXeth o fo"ke;qXeth

..................................................................................................................

([k) izHkkoh o vizHkkoh
..................................................................................................................

(x) thuiz:i (thuksVkbi) vkSj y{k.kiz:i (iQhuksVkbi)
..................................................................................................................

(?k) ,d ladj ØkWl o f}ladj ØkWl
..................................................................................................................

3. oa'kkxfr o fofo/rk dks ifjHkkf"kr djsaA
............................................................................................................................

4. ,d ladj o f}ladj y{k.kiz:i (iQhuksVkbi) vuqikr crk;saA
............................................................................................................................

5. fofo/rk ds nks lzksr crk;saA
............................................................................................................................
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tuu ,oa vkuqoaf'kdh 22.4 esaMy ds fl¼karksa ls fopyu % viw.kZ izHkkfork

iQksj vkW DykWd IykaV  4' O clock plant (Mirabilis jalapa) o LuSiMªSxu (Antirrhinum) esa
izHkkfork dk fl¼kar ykxw ugha gksrkA blesa tc ,d le;qXeth yky iQwy okys ikSèks (RR) dk
nwljs le;qXeth liQsn iQwy okys ikSèks ds chp ØkWl djk;k tkrk gS rks F

1
 ih<+h ds lHkh iQwy

xqykch gksrs gSa] tc F
1
 ikSèkksa esa Loijkx.k gksrk gS rks iQhuksVkbi (Phenotype) vuqikr 1:2:1 ik;k

tkrk gSA

tud RR × rr

;qXed (xSehV~) R, R × r, r

F1 Rr xqykch

F2 1 yky : 2 xqykch : 1 liQsn

vki ik;saxs fo"ke;qXeth (rr) ikSèkksa ds iQwyksa dk jax varoZrhZ jax (xqykch) gksrk gSA vkius ;g Hkh
è;ku fn;k gksxk fd 1RR : 2Rr : 1rr dk thuiz:ih (thuksVkbfid) vuqikr o 1 yky % 2
xqukch % 1 liQsn dk y{k.kiz:ih (iQhuksVkbfid) vuqikr leku gSA

cgqfodYi ,syhy o lgizHkkfork (Multiple alleles and codominance)

yack ;k NksVk (ckSuk)] yky ;k liQsn] Hkwjh vk¡[ksa ;k uhyh vk¡[ksa vkfn ;s thu ;qXefodYih
(,syhy) ds ek=k nks izdkj gSA vfèkdka'k thu ds nks ls vfèkd izdkj ds ,syhYk gksrs gSa &
cgq;qXefodYih (multiple alleles) dk ,d mnkgj.k jDr lewg ds fy;s thu gSA

euq"; ds pkj jDr lewgksa dk ,d ,dy thu }kjk fuèkkZj.k fd;k tkrk gSA A lewg ds ,yhy
IA o B lewg ds ,syhy IB nksuksa izHkkoh gSA vr% IA o IB ,syhy nksuksa ls ;qDr jDr lewg AB
gksrk gS D;ksfd IA o IB nksuksa lewg lg&izHkkoh gksrs gS] thu i tc le;qXeth gksrk gS rks jDr
lewg O gksrk gSA ekuo jDr lewgksa ds thuksVkbi o iQhuksVkbi fuEu lkj.kh 22.1 fn;s x;s gSaA

lkj.kh 22.1 ekuo jDr lewg ds thuksVkbi o iQhuksVkbi

thuksVkbi jDr lewg

IA  IA vkSj IA  i A

IB  IB vkSj IB i B

IA  IB AB

ii O

?kkrd thu

D;k vkius dHkh ihyh pqfg;k ns[kh gS\ 'kk;n ughaA pqfg;k esa ihyk yksepeZ thu (Y)

dh mifLFkfr ds dkj.k gksrk gS tks le;qXeth voLFkk YY esa pqfg;k dh ;qXeuth voLFkk
esa e`R;q ds fy;s Hkh mÙkjnk;h gSA blls ;g ladsr Hkh feyrk gS fd izHkkoh ,yhy 'Y'
ds fy;s le;qXeth pqfg;k (ihys yksepeZ ds fy, inkFkZ iztuu djus okyh) dHkh tUe
ugha ysrhA tho foKku thUl dk ,slk la;ksx (YY) ?kkrd thu dgykrs gSa vkSj ;g ?kVuk
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tuu ,oa vkuqoaf'kdh?kkrdrk dgykrh gSA dqN ?kkrd thUk dsoy le;qXeth fLFkfr esa gh ?kkrd gksrs gS vkSj
vizHkkoh ?kkrd thu dgykrs gSaA izHkkoh ?kkrd fo"ke;qXeth fLFkfr esa Hkh e`R;qdkjd gks
ldrs gSaA

cgqizHkkfor (Pleiotropy)

tcfd ,d thu ds dbZ ,syhy gks ldrs gSa vkSj cgqr ls thuksVkbi ns ldrs gSa] ,d thu dbZ
thuksVkbi dks fu;af=kr dj ldrk gSA mnkgj.k ds rkSj ij MªkslksfiQyk esa liQsn vk¡[k ds fy;s vizHkkoh
thu le;qXeth fLFkfr esa fo|eku gksus ij dbZ vkSj y{k.kkssa dks izHkkfor djrk gS tSls % ia[kksa dh
vkÑfr] mnj dh vkÑfrA vr% liQsn vk¡[k okys MªkslksfiQyk esa vo'ks"kh ia[k vkSj mnj daqMfyr
ik;s tkrs gSaA

cgqthuh ;k ek=kkRed oa'kkxfr
tc ,d fo'ks"kd (vkÑfr ;k y{k.k) ,d thu }kjk fu;af=kr gksrk gS rks bls ,dy thuh oa'kkxfr
(oa'kkuqØe) dgrs gSaA cgqr ls fo'ks"kd (vkÑfr ;k y{k.k) cgqr ls vyx&2 izdkj ds thuksa
}kjk fu;af=kr gksrs gSaA mnkgj.k ds rkSj ij euq";ksa esa Ropk dk jax o xsgw¡ ds nkus dk jax dbZ thuksa
ds la;qDr izHkko ds dkj.k gksrk gS] muesa ls dksbZ Hkh vdsys izHkkoh ugha gSA ,d fo'ks"kd dks izHkkfor
djus okys cgqthu (polygenes) vusdksa xq.klw=kksa esa ik;s tkrs gSaA bu lHkh thuksa dk dqy izHkko
mRiUu djus esa leku o lap;h ;ksxnku gksrk gSA ekuo Ropk ds jaxnzO; fuekZ.k esa rhu ;k pkj
thuksa dk lg;ksx gksrk gSA vr% Ropk ds jax esa cgqr xksjsiu ls cgqr dkysiu ds chp vfofPNUu
ifjorZu gksrk gSA cgqr thuksa }kjk fu;af=kr bl izdkj dh oa'kkxfr dks ek=kkRed oa'kkxfr ;k cgqthuh
(cgqr ls thuksa ds dkj.k mRiUu) & oa'kkxfr dgrs gSaA

R1R1R2R2 × r1r1r2r2

yky liQsn

R1r1R2r2

xqykch

R1R2 R1r2 r1R2 r1r2

R1R1R2R2  R1R1R2r2  R1r1R2R2  R1r1R2r2

    
R1R2

yky xgjk xqykch xgjk xqykch xqykch

R1R1R2r2  R1R1r2r2  R1r1R2r2  R1r1r2r2

   
 R1r2

xgjk xqykch xqykch xqykch gYdk xqykch

R1r1R2R2  R1r1R2R2  r1r1R2R2  r1r1R2r2

 
   r1R2

xgjk xqykch xqykch xqykch gYdk xqykch

R1r1R2r2  R1r1r2r2  r1r1R2r2  r1r1r2r2

    
r1r2

xqykch gYdk xqykch gYdk xqykch liQsn

1 yky : 4 xgjk xqykch : 6 xqykch : 4 gYdk xqykch : 1 liQsn
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tuu ,oa vkuqoaf'kdh cgqthuh oa'kkxfr esa

1. çR;sd izHkkoh thu ds fu;a=k.k dh rhozrk leku gksrh gSA

2. izHkkoh thuksa dk izHkko lap;h gksrk gSA

3- fo'ks"kd dh rhozrk izHkkoh thuksa dh la[;k ij fuHkZj gksrh gSA

ikBxr ç'u 22.2

1. ifjHkkf"kr djsaA

1. ;qXefodYih (,syhy) .................................................................................

2. lgizHkkfork ............................................................................................

3- cgqthu ............................................................................................

4- ?kkrd thu ............................................................................................

2. fuEu esa fdl çdkj dh oa'kkxfr ik;h tkrh gS\

1. ekuo esa jDr lewg ................................................................................

.................................................................................................................

2- LuSiMªSxu ds iQwy dk jax ..........................................................................

.................................................................................................................

3- xsgw¡ ds nkus dk jax .................................................................................

.................................................................................................................

4- ekuo Ropk dk jax ..................................................................................

.................................................................................................................

3. viw.kZ oa'kkxfr esa ,d ladj y{k.kiz#ih (iQhuksVkbfid) vuqikr (phenotypic monohy-

brid ratio) crkb,A

............................................................................................................................

22.4 oa'kkxfr dk xq.klw=kh; fl¼kUr

lVu ,oa cksojh (Sutton and Boveri) us lu~ 1902 esa ik;k fd %

tc nks ;qXedksa (xSehVksa) dk lfEeyu u gksrk gS rks ;qXeut esa nksuksa tudksa ds xq.klw=k ,d lkFk
vk tkrs gSa vkSj xSehV curs le; tc v/Zlw=kh foHkktu (fevksfll) gksrh gS rks fiQj ;s xq.klw=k
(Øksekslkse) ,d nwljs ls i`Fkd gks tkrs gSaA vki igys i<+ pqds gS fd Øksekslkse rarqe; lajpuk;sa
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tuu ,oa vkuqoaf'kdhgksrh gSa tks dsanzd (U;wfDy;l) esa mifLFkr gksrs gSa vkSj dksf'kdk foHkktu ds le; gh fn[kkbZ
iM+rs gSaA xSehVksa esa Øksekslkse dh la[;k (n) vk/h gksrh gS vFkkZr~ ;s vxqf.kr gksrs gSa vkSj ;qXeut
f}xqf.kr gksrk gS vFkkZr blesa Øksekslkse dh la[;k ,d xSehV dh rqyuk esa nksxquh (2n) gksrh gSA

mijksDr nks çs{k.kksa ls fl¼ gqvk fd oa'kkxfr ds nkSjku esaMsyh; dkjdksa ;k thuksa ds O;ogkj ,oa
ehvksfll ds nkSjku Øksekslkse ds O;ogkj esa ,d foy{k.k lekurk ik;h tkrh gSA

blds vkèkkj ij lVu rFkk cksojh us ̂ ^oa'kkxfr dk Øksekslkse fl¼kar** izLrqr fd;k ftldh eq[;
ckrsa bl çdkj gSaA

1. tho dh nSfgd dksf'kdkvksa esa] tks ;qXeut (tkbxksV) ds ckj&ckj foHkktuksa ls O;qRiUu gksrh
gSa] Øksekslkseksa ds nks loZleku (vfHkUu) leqPp; ik;s tkrs gSa] vFkkZr os f}xqf.kr gksrs gSaA
buesa ls ØksekslksEkksa dk ,d leqPp; ekrk ls (ekr`d Øksekslkse) vkSj nwljk leqPp; firk ls
(iSr`d Øksekslkse) izkIr gksrs gSaA ,d gh izdkj ds nks Øksekslkseksa (leku thuksa ;qDr) esa ;s
budk letkr tksM+k (homologous pair) curk gSA ekuoksa esa 23 tksM+s Øksekslkse (xq.klw=k)
ik;s tkrs gSaA

2- ;qXed (xSehV) cuus ds le; letkr tksM+s ds xq.klw=k v/Zlw=kh foHkktu ;k v/Zlw=k.k
(ehvksfll) ds nkSjku i`Fkd~ gks tkrs gSaA

3- ehvksfll ds nkSjku xq.klw=kksa ds O;ogkj ls irk pyrk gS fd esaMy ds dkjd vFkok thu
xq.klw=kksa ij jSf[kd :i ls O;ofLFkr gksrs gSa] vkf.od tho foKku esa izxfr ls ;g Kkr gqvk
gS fd ,d Øksekslkse DNA v.kq dk cuk gksrk gS vkSj DNA ds [k.M thu gksrs gSaA

22.5 lgyXurk rFkk ØkWflax vksoj

csVhlu rFkk I;wusV us LohV ih (Lathyrus odoratus) dh ;FkkFkZ iztuu djus okyh uLyksa dks
ysdj muds chp f}ladj ØkWl djk;k vkSj ,slk djus ij bUgsa F

2
 ih<+h esa 9 : 3 : 3 : 1 ds vuqikr

ds cnys 7 : 1 : 1 : 7 dk vuqikr izkIr gqvkA blls Kkr gqvk fd y{k.kksa ds u;s la;kstuksa
(iqu;ksZxtksa recombinants) dh vis{kk tudh; Lo:iksa dh la[;k vfèkd FkhA bldk vFkZ ;g
gqvk fd iz;ksx ds fy;s Nk¡Vs x;s thu Lora=k viO;wgu (Independent assortment) ds fl¼kar
dk vuqlj.k ugha djrsA blds cnys muesa lkFk&lkFk oa'kkxr gksus dh izo`fÙk gksrh gS ;k ;g dg
ldrs gSa fd os lgyXu gksrs gSaA

bl çdkj ,d gh Øksekslkse ij ekStwn thuksa esa ,d lkFk oa'kkxr gksus dh izo`fÙk gksrh gS vkSj mUgsa
lgyXu (Linked) dgk tkrk gSaA bl ifj?kVuk dks lgyXurk (linkage) dgrs gSA

,d gh xq.klw=kksa ij ekStwn thuksa ds ftl lewg esa ,d lkFk oa'kkxr gksus dh izo`fÙk gksrh
gS] mls lgyXu lewg (Linkage group) dgrs gSA

Åij fn;s x;s ç;ksxksa esa dqN iqu;ksZtuh iz:i Hkh feysA ,slk dSls gqvk\ ;g ,d vU; ifj?kVuk
ds dkj.k gqvk] ftls ØkWflax vksoj (Crossing Over) dgrs gSaA
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tuu ,oa vkuqoaf'kdh ØkWflax vksoj ml HkkSfrd vknku çnku dks dgrs gSa tks letkr tksM+s ds xq.klw=kksa
(Øksekslkseksa) ds vlgtkr v/Zxq.klw=k (ØkseSfVMksa) ds Hkkxksa ds chp gksrk gSA

ØkWflax vksoj xSehV fuekZ.k ds le; ehvksfll I ds izksiQst I esa ?kfVr gksrk gSA ftl fcanq ij
ØkWflax vksoj gksrk gS mls dk,T+ek dgrs gSaA (fp=k 22.3 ns[ksa)A lgyfXur (linked) thu ,d
nwljs ds ØkWflax vksoj }kjk vyx&vyx gks tkrs gSA

fp=k 22.3

22.6 xq.klw=k rFkk fyax fuèkkZj.k
dqN f}xqf.kr thoksa esa] ,d fo'ks"k xq.klw=k dh fyax fuèkkZj.k esa ,d Hkwfedk gksrh gSA bl çdkj
ds xq.klw=kksa dks fyax xq.klw=k (lsDl ØksekslksEk) rFkk leqPp; ds 'ks"k xq.klw=kksa dks vfyax lw=k
(vkWVkslksEl) dgrs gSaA

xq.klw=k (Øksekslkse) vyx gksrs gS

v/Zxq.klw=k (ØksesfVM) ij
[kqyuk ;k vyx gksukmRrj&iwokZoLFkk (ysV izksisQt)

xq.klw=k (Øksekslkse) ;qXeuiwokZoLFkk (izksisQt)

izFke foHkktu

dkb,s”ek ij fofue;

i'pkoLFkk (,sukisQt)

iSr`d iqu;ksZtu iSr`d
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tuu ,oa vkuqoaf'kdhtc fdlh O;fDr esa fyax xq.klw=k vkdkfjdh; n`f"V ls leku (XX) gksrs gSa rc mls
le;qXedh dgrs gSaA ,slh O;fDr;ksa esa dsoy ,d gh izdkj ds xSehV (;qXed) curs gSa] ftuesa
X xq.klw=k gksrk gSA mnkgj.k ds rkSj ij ekuo eknk ds lHkh vaMks esa ,d X xq.klw=k gksrk gS
vr% ekuo eknk dks le;qXedh (homogametic) dgrs gSA

fp=k 22.5 ekuo esa fyax fuèkkZj.k dk xq.klw=k rjhdk

22.6.1 ekuo esa fyax fu/kZj.k

tc fdlh O;fDr esa fyax xq.klw=k vkdkfjdh; n`f"V ls vleku (XY) gksrs gSa rc mls
fo"ke;qXedh (heterogametic) dgrs gSaA ,slh O;f"V;¡k nks izdkj ds xSehV cukrh gS
(,d esa X Øksekslkse rFkk nwljs esa Y Øksekslkse gksrk gS)A mnkgj.k ds rkSj ij ekuo uj nks çdkj
ds 'kqØk.kq (X&;qDr o Y&;qDr) mRiUu djrs gSaA tc ekuo vaM Y-;qDr 'kqØk.kq ls fu"ksfpr gksrk
gS rks uj f'k'kq mRiUu gksrk gS (fp=k 22.6)A ,d uj f'k'kq iSnk gksxk ;k eknk ;g dsoy fo'kq¼
la;ksx gSA fdlh Hkhs tud dks larfr ds fyax ds fy;s nks"kh ugha Bgjk;k tk ldrk gSA

22.6.2 if{k;ksa esa fyax fu/kZj.k

iqLrd 2] ekWM~;wy 3 ls vkuqoaf'kdh ds fu;e ij fy[ks ikB 21 esa vki XX-XY izdkj ds
fyax fuèkkZj.k ds ckjs esa i<+ pqds gksA bl izdkj dk fyax& fuèkkZj.k Lruèkkfj;ksa esa] ftuesa
ekuo Hkh lfEefyr gSa] vkSj vfèkdka'k dhVksa esa ik;k tkrk gSA gkykafd] if{k;ksa esa
fyax&fuèkkZj.k iz.kkyh FkksM+h fHkUu gSA if{k;ksa esa uj vkSj eknk nksuks a esa nks&nks fyax xq.klw=k
gksrs gSa] ysfdu ekuoksa ds foijhrA
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tuu ,oa vkuqoaf'kdh 22.6.3 e/qefD[k;ksa esa fyax fu/kZj.k

e/qefD[k;ksa esa fyax&fuèkkZj.k ,d O;f"V }kjk izkIr xq.klw=kksa ds vusd leqPp;ksa ls gksrk gSA uj
eèkqeD[kh] ftls iqeèkqi dgrs gSa] vfu"ksfpr vxqf.kr vaMksa ls mRiUu gksrh gS vkSj bl izdkj uj
eèkqefD[k;ksa esa xq.klw=kksa dk dsoy ,d leqPp; gksrk gS (16 xq.klw=k)A eknk eèkqefD[k;ksa ;kuh
Jfed vkSj jkuh eèkqeD[kh nksuksa fu"ksfpr vaMksa ls mRiUu gksrh gSa vkSj bl izdkj f}xqf.kr gksrh gSaA
muesa xq.klw=kksa ds nks leqPp; ik, tkrs gSa (32 xq.klw=k)A eèkqefD[k;ksa esa] dsoy eknk,a gh ySafxd
tuu ls mRiUu gksrh gSaA eèkqefD[k;ksa dh ;g ,d cM+h jkspd ckr gS fd ujksa dk u rks dksbZ firk
gksrk gS vkSj u gh muds csVs gh gksrs gSa] ysfdu muds nknk&nknh vkSj ukuk&ukuh gks ldrs gSaA

22.7 fØl ØkWl oa'kkxfr (X-lgyXu oa'kkxfr)

geasa iwoZorhZ Kku gS fd thu xq.klw=kksa ij fLFkr gksrs gSa os thu tks X&xq.klw=k (lsDl Øksekslkse)
ij fLFkr gksrs gSa mUgsa fyax lgyXu (sex linked) thu dgrs gSa bu thuksa esa fØl&ØkWl oa'kkxfr
ik;h tkrh gS tSlk fd fp=k 22.6 es n'kkZ;k x;k gSA

;fn fdlh uj esa nks"kh fyax lgyXu thu X Øksekslkse ij fLFkr gks rc tuu ds nkSjku ;g
uj viuk X Øksekslkse dsoy viuh iq=kh esa gh lapfjr djrk gSA ;fn eknk esa ;g thu gks
rks ;g mls iq=kks a vkSj iqf=k;ksa esa leku :i ls igq¡pkrh gSA bl izdkj uj vius bl vizHkkoh
fyax lgyXu thu dks viuh iq=kh ds ekè;e ls vius 50 çfr'kr ikS=kks a esa igq¡pkrk gSA ;g
fyax lgyXu y{k.k vizHkkoh gksus ds dkj.k eknk esa vfHkO;Dr ugha gksrk gS ysfdu ujksa esa
vfHkO;Dr gksrk gS blfy;s ;g vkuqoaf'kd nks"k ujksa esa rks vk tkrk gS ysfdu eknk;sa bu
nks"kiw.kZ thuksa dh dsoy okgd gh jgrh gSaA vizHkkoh thu ds fy;s le;qXeth gksus ij
eknkvksa esa Hkh bl nks"k dh vfHkO;fDr gksrh gSA

firk ekrk×

×

(gheksfiQfyd) (lkekU;)
;k

(gheksfiQfy;k izHkkfor)
X Yh XX

iq=kh iq=k
X Xh X Yh XY

(okgd) (lkekU; vkneh)

(lkekU; vkneh)

iq=k
50% X Y

XY

h (izHkkfor)

(lkekU;)50%

uksV % thu gheksiQhfy;k dk

fyax lgXuh thu gS

;gk¡ h

fp=k 22.6 X-lgyXu oa'kkxfr ;k fØl&ØkWl oa'kkxfr
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tuu ,oa vkuqoaf'kdhvizHkkoh fyax lgyXu y{k.k dh bl izdkj dh oa'kkxfr tks firk ls iq=kh esa vkSj fiQj iq=kh
ls ikS=kksa esa igq¡prh gSaA fØl ØkWl oa'kkxfr ;k X lgyXu oa'kkxfr dgykrh gSA

euq"; esa fØl&ØkWl oa'kkxfr & yky gjh o.k±kèkrk rFkk gheksiQhfy;k fyax lgyXu oa'kkxfr ds
mnkgj.k gSaA nks"kh thu X Øksekslkse ij fLFkr gksrk gSA bl ,d vdsys nks"kh thu ls uj esa jksx gksrk gS vkSj
nks nks"kh thuksa (lg;qXeth n'kk) ls eknk esa Hkh jksx gks ldrk gSA eknk,a fo"ke;qXeth n'kk esa çdVr%
lkekU; gksrh gSaA ysfdu os okLro esa jksx dh okgd gksrh gSaA okgd eknk;sa vius nks"kh thu dks vius 50

çfr'kr iq=kksa esa igq¡pk nsrh gSa] jksx dsoy ujksa esa gh izdV gksrk gS D;ksafd uj esa X ij vofLFkr thuksa ds
lkFkh Y-Øksekslkse ij ugha gksrs tks nks"kh thu ds izHkko dks fNik ldsA (nsf[k;s fp=k 22.7 (a), (b), (c))

(C = lkekU; o.kZ n`f"V thu_ c = o.kk±/rk dk thu)

fp=k 22.7(a) lkekU; o.kZn`f"V iq#"k o o.kk±èkrk okgd L=kh dh larfr

fp=k 22.7 (b) lkekU; o.kZ n`f"V iq#"k o o.kk±èk L=kh dh larfr
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tuu ,oa vkuqoaf'kdh

fp=k 22.7 (c) – ,d gheksfiQfy;k okgd L=kh o lkekU; iq#"k dh larfr

ikBxr iz'u 22.3

1. thu D;k gS vkSj ;s dgk¡ fLFkr gksrs gSa\

............................................................................................................................

2. oa'kkxfr ds xq.klw=k fl¼kar dk izfriknu djus okys oSKkfudksa dk uke crk;saA

............................................................................................................................

3. ifjHkkf"kr djsa (i) lgyXurk (ii) ØkWflax vksoj

............................................................................................................................

4. nks letkr xq.klw=kksa ds chp dkb,T+ek (Chiasma) fuekZ.k ls thu fofue; dc gksrk gS\

............................................................................................................................

5. ekuo eknk dks le;qXedh fyax dh laKk D;ksa nh tkrh gS\

............................................................................................................................

6. ,d o.kk±èk iq#"k dh 'kknh ,d lkekU; L=kh ls gksrh gS ftlds ekrk&firk nksuksa lkekU; gSaA
D;k mudk dksbZ iq=k o.kk±èk gksxk\ ;fn ugha rks D;ksa\

............................................................................................................................

7. izokg pkVZ dh lgk;rk ls if{k;ksa vkSj Lru/kfj;ksa esa fyax fu/kZj.k dk varj Li"V djsa

............................................................................................................................



fVIi.kh

 99

vkuqoaf'kdh ds fl¼kar

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh8. ,d ,sls dhV dk uke crk,a ftlesa lHkh uj vfu"ksdtuu fof/ ls mRiUu gksrs gSaA

............................................................................................................................

9. e/qeD[kh esa ^uj ds firk ugha gksrs vkSj muds iq=k ugha* gks ldrs ysfdu firkegks
(grandfather) gksrs gSaA bl dFku dh lkFkZdrk fl¼ djsaA

............................................................................................................................

10. if{k;ksa esa dkSu&lk fyax fo"ke;qXeh (helerogametic) gksrk gS\

............................................................................................................................

11. e/qefD[k;ksa esa fyax fu/kZj.k vxqf.kr f}xqf.krrk (haplodipolidy) dgk tkrk gSA D;ksa\

............................................................................................................................

22.8 ekbVksdk¡fMª;y oa'kkxfr & ,d ekr`d oa'kkxfr dk ekeyk

dsanzd ds vfrfjDr ekbVksdkfMª;k vkSj gfjryod (DyksjksIykLV) esa Hkh DNA fo|eku jgrk gS
vkSj vkius vHkh dsanzd esa fo|eku xq.klw=kksa ij thuksas ds ckjs esa vè;;u fd;k gSA pw¡fd ;qXet
(tkbxksV) esa ekbVksdkfMª;k vaM ls vkrk gS] blfy;s ekbVksdkfMª;k DNA RkFkk RNA dh oa'kkxfr
dks ekr`d oa'kkxfr dk ekeyk dgk tkrk gSA

okLro esa] fo'ks"k jksx vkSj blfy;s muds fy;s mÙkjnk;h thu ekbVksdkfMª;k DNA esa foÑfr;ksa
ds dkj.k mRiUu gksrs gSa tksfd ek¡ ds ifjokj ls lacafèkr gksrs gSA

22.9 ekuo dsanzdiz:i (dSfj;ksVkbi)

xq.klw=kksa dks muds çdkj o vkdkj ds vuqlkj 7 lewgksa esa O;oLFkkiu dks ekuo dSfj;ksVkbi dgrs
gSaA ;g ekbVksfVd eè;koLFkk esa n`f"Vxkspj Øksekslkseksa dks O;ofLFkr djds rS;kj fd;k tkrk gSA

(i) Øksekslkseksa dh dqy la[;k ;k 2n = 46 (23 tksM+s)

(ii) vkWVkslkseksa dh la[;k = 44 (22 tksM+s)

(iii) fyax Øksekslkseksa = X vkSj Y = 2

(iv) vkdkj] lsUVªksfe;j] o fo'ks"k jatu rduhdksa ls çkIr ifV~V;ksa dks vkèkkj cukdj bUgsa A ls
G rd ds lkr lewgksa esa oxhZÑr fd;k x;k gS tSls fp=k 22.8 esa n'kkZ;k x;k gSA

ekuo esa fyax fuèkkZj.k] tSlkfd vki igys ls gh tkurs gSa fuEuor~ gksrk gSA

lkekU; iq#"k esa 22 tksM+s vkWVkslkse + ,d X Øksekslkse o ,d Y Øksekslkse

lkekU; L=kh esa 22 tksM+s vkWVkslkse  + nks X Øksekslkse gksrs gSa] ujRo (maleness) ds fy;s Y
vko';d gksrk gSA

Y Øksekslkse ds vHkko ls ,d L=kh iSnk gksrh gSA
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tuu ,oa vkuqoaf'kdh

fp=k 22.8 lkekU; ekuo ds Øksekslksseksa dks n'kkZrk gqvk dSfj;ksVkbi] eknk esa Hkh leku
vkWVkslkse gksrs gSa ysfdu XY ds LFkku ij nks X Øksekslkse

22.10 ekuo easa xq.klw=kh; vilkekU;rk,a o vkuqoaf'kd fodkj

Øksekslkse dh lkekU; la[;k o lajpuk esa fdlh çdkj ds ifjorZu ls vilkekU;rk,a mRiUu
gksrh gSaA euq"; esa vkuqoaf'kd fodkjksa ds dqN mnkgj.k fuEuor~ gSa&

1. ekSaxksyrk (eksaxksfyTe) ;k MkmUl flUMªkse µ blesa O;fDr esa 47 Øksekslkse ik;s tkrs gSa tks
fd 21osa tksM+s esa ,d vfrfjDr Øksekslkse (21osa Øksekslkse dh Vªkblkseh) ds dkj.k gksrk gSA
bldk ifj.kke ;g gksrk gS fd os

eancqf¼ gksrs gSaA
thHk eksVh gksrh gSA
yVdk eq¡g ([kq'kh dh >wBh vfHkO;fDr) (fp=k 22.9)

dSfj;ksxzke
(uj)

X xq.klw=k

X xq.klw=k

Y xq.klw=k

dSfj;ksxzke
(eknk)
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tuu ,oa vkuqoaf'kdhpkyhl o"kZ ls Åij dh vk;q dh xHkZorh efgykvksa esa eksaxksy f'k'kq dks tUe nsus dh laHkkouk
vfèkd gksrh gSA

fp=k 22.9 eksaxksyrk;qDr (eksaxksfyTe) ;k MkmUl flaMªkse

fp=k 22.10 DykbuiQsYVj flaMªkse ;qDr euq";

lsDl
Øksekslkse

vkVkslkse

Y

XX
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tuu ,oa vkuqoaf'kdh 2. DykbuiQsYVj flaMªkse (Klinefelter’s Syndrome) ftl uj (iq#"k) esa 47 Øksekslkse gksrs
gSaa ,d vfrfjDr X Øksekslkse (44 vkWVkslkse + XXY) gksrk gSA DykbuiQsYVj ds fof'k"V y{k.k
fuEu çdkj gS

yack] vYicqf¼ iq#"k

caè; (sterile) vkSj iq#"k esa eknk dh rjg fodflr Lru iqaLru o`f¼&xkbusdkseSfLV;k
(gynaecomastia-gynae) = L=kh $ massere = Lru_ iqa ¾ iq#"k $ Lru (fp=k 22.10)

3. VuZlZ flaMªkse (Turner’s Syndrome) & O;fDr ,d efgyk gksrh gS ftlesa 45 Øksekslkse
ik;s tkrs gSa ftlesa dsoy ,d X– Øksekslkse gksrk gS (22 tksM+h vkWVkslkse + XO) blds eq[;
y{k.k fuEuor gS a

eancqf¼

xnZu ij tkyuqek (weblike) Ropk

viw.kZfodflr Lru (fp=k 22.11)

fp=k 22.11 VuZlZ flaMªkse (Turner’s Syndrome) ls xzLr efgyk

4. o.kk±Uèkrk o gheksiQhfy;k (jDrlzkoh&jksx (Bleeder's disease)

nksuksa fyax layXuh (Sex linked) fodkj gSa (fp=k 22.6 rFkk 22.7 ns[ksa)

X Yc

XXc
XYc

okgd eknk lkekU; firk

X X;qXed (xSehVsa)

tud

v.M 'kqØk.kq

vkWVkslkse

d
soy

 ,
d
 X

 x
q.k
lw
=k
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tuu ,oa vkuqoaf'kdhoa'kkxfr fuEu izdkj gS %

X Y

XX XY

X YCX XC

XC

X

;qXedsa (xSehVsa)

lkekU; iq=kh lkekU; iq=k

o.kk±/ iq=kokgd iq=kh

;qXedsa (xSehVsa)

fp=k 22.12 o.kk±èkrk dh oa'kkxfr

uksV % X = lkekU; ,yhy] Xc = vizHkkoh mRifjorhZ] fp=k 22-7 Hkh ns[ksaA

iq#"k esa ,dy X Øksekslkse ek¡ ls izkIr gksrk gSA vr% ,d nks"kiw.kZ thu (o.kk±èkrk ;k gheksiQhfy;k
ds fy;s) ek¡ ds X Øksekslkse esa fo|eku jgrk gS tksfd iq=k dks varfjr (pyk vkrk) gksrk gS vkSj
,d nks"k ds :i esa vfHkO;fDr ikrk gSA

iq=kh dks ,d X xq.klw=k ek¡ ls vkSj nwljk xq.klw=k firk ls izkIr gksrk gSA ek¡ ls izkIr nks"kiw.kZ thu
nwljs X ij lkekU; ,syhy }kjk vkPNkfnr gks tkrk gSA rc iq=kh okgd dgykrh gS (fp=k
22.12)A o.kkZaèk iq#"k yky o gjs jaxksa esa foHksn ugha dj ikrs gSaA gheksiQhfy;k ls xzLr iq#"k ds
jDr dk FkDdk vklkuh ls ugha cu ikrk gS vkSj jksxh dh jDrlzko ls e`R;q gks ldrh gSA bldh
oa'kkxfr Bhd o.kk±èkrk dh oa'kkxfr ds leku gSA

5. FkSyslsfe;k (Thalassemia)
;g ,d vkWVkslkseh@vfyax lw=kh; fodkj (autosomal) gS ftlesa gheksXyksfcu dk la'ys"k.k lqpk:
:i ls ugha gksrk gS ftlds iQyLo:i thfor jgus ds fy;s ckj&ckj jDrkèkku (jDr $ vk/ku)
(Transfusion) djkrs jguk iM+rk gSA

nks"kiw.kZ thu vizHkkoh gksrk gS vkSj vkWVkslkse ij ekStwn jgrk gS blfy;s fo"ke;qXeth ekrk&firk
esa ;g nks"k n`f"Vxkspj ugha gksrkA cPpk tks fd ekrk&firk nksuksa ls (le;qXeth vizHkkoh) nks"kiw.kZ
thu izkIr djrk gS og FkSyslsfe;k ls ihfM+r jgrk gSA

6. fldy lsy ,uhfe;k (Sickle cell anaemia)

;g ,d nwljh oa'kkuqxr vilkekU;rk gS tksfd ,dy vkWVkslkseh thu ds mRifjorZu ds dkj.k gksrh
gSA blesa yky :fèkj df.kdk;sa vius okLrfod vkdkj esa u gksdj foÑr gksdj g¡fl;k (fldy)
ds vkdkj dh gks tkrh gSa] ;g nks"kiw.kZ gheksXyksfcu ds dkj.k gksrk gSA nks nks"kiw.kZ thu (le;qXeth
vizHkkoh) okys O;fDr thfor ugha jg ldrs gSaA fo"ke;qXeth O;fDr;ksa esa] ,d thu lkekU; gksrk
gS vkSj blfy;s dqy yky #fèkj df.kdkvksa dh vkèkh df.kdkvksa esa lkekU; gheksXyksfcu ik;k
tkrk gS tcfd nwljh nks"kiw.kZ gksrh gSaA fldy lsy thu okys fo"ke ;qXeth O;fDr;ksa ds fy, ;g
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tuu ,oa vkuqoaf'kdh eysfj;k ds fo:¼ mu cPpksa ds fy;s ,d ojnku gS ftuesa ,d nks"kiw.kZ gheksXyksfcu thu ik;k
tkrk gS muesa eysfj;k dk izHkko de gksrk gS D;ksafd nks"kiw.kZ yky :fèkj df.kdkvksa ds vanj
eysfj;k ijthoh iui ugha ldrkA

7. Rh dkjd (Rh factor)
Rh dkjd ,d izfrtu (,UVhtu) izksVhu gS tksfd yky :fèkj df.kdkvksa dh lrg ij fo|eku
jgrk gSA yxHkx 15 çfr'kr efgykvksa esa Rh ,UVhtu ds fy;s thu fo|eku ugha jgrkA os Rh
usxsfVo (Rh & ½.kkRed) gksrh gSaA iq#"k Hkh Rh usxsfVo (½.kkRed) gks ldrs gSa] ysfdu ;g
fo'ks"kd (VªsV) dsoy Rh ½.kkRed efgykvksa esa gh leL;k mRiUu djrh gSaA

,d Rh ½.kkRed xHkZorh efgyk ftldk ifr Rh+ (?kukRed) gS ,slk xHkZ èkkj.k dj ldrh
gS (f'k'kq mRiUu dj ldrh gS) ftles firk ls Rh+ thu pyk vk;k gksA tc Rh+ Hkzw.k dk jDr
ek¡ dh :fèkj èkkjk esa izos'k djrk gS rks ek¡ dk bE;wu ra=k Rh ,saVhtu ds foijhr ,safVckWfM;ksa dks
mRiUu djrk gS ftlls fd xHkkZoLFkk ds nkSjku NksVh eksVh (xkS.k) leL;k,a mRiUU gks ldrh gSaA
,safVckWfM;ka ek¡ ds jDr esa gh jg tkrh gSa vkSj mÙkjorhZ xHkks± esa ek¡ ds izfrfiaM tks Hkzq.k Rh izfrtu
ds fojks/h gSa] Hkzw.k dh :f/j/kjk esa izos'k dj ldrs gSa vkSj Hkzw.k dh yky :f/j df.kdkvksa dks
u"V dj ldrs gSa ftlls fd Hkzw.k esa xaHkhj vjDrrk gks ldrh gS vkSj ;g Hkwz.k ds fy, ?kkrd
Hkh gks ldrk gSA bl fLFkfr dk ,sfjFkzksCykLVksfll iQhVSfyl (xHkZ jDrk.kqdkjdrk) dgk tkrk gSA
bl jksx dks iQsfefy;l bDVsjl xzsfol uhvksusVksje ;k ikfjokfjd uiotkrd xaHkhj dkeyk Hkh
dgk tkrk gSA

vktdy Rh+ Hkzw.k dh Rh ½.kkRed ek¡ dk mipkj izloksijkUr rqjUr fd;k tkrk gS rkfd ek¡
dh :fèkj èkkjk esa fo|eku ,sUVhtu u"V fd;s tk ldsaA (fp=k 22.13)

fp=k 22.13 Rh oa'kkxfr dk jpukra=k

(d) izFke xHkkZoLFkk dks n'kkZrk gS tg¡k ek¡ Rh(-) o Hkzw.k Rh(+) gSA Hkzw.k dk izksVhu ([kkyh
o`Ùk) ek¡ esa izfr vfHkdrkZvksa ds mRiknu dks iszfjr djrk gS (dkys iz[k.M)

([k) ek¡ ds Hkhrj esa izfrvfHkdrkZvksa ds èkkj.k fd;s tkus dks crykrk gSA

(x) leku ekrk esa nwljh xHkkZoLFkk esa Rh(+) xHkZ dks n'kkZrk gS nwljh xHkkZoLFkk esa leku
ekrk ds 'kjhj ds izfrvfHkdrkZ (antifactors) f'k'kq dh yky :fèkj df.kdkvksa dks
u"V dj nsaxsA
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tuu ,oa vkuqoaf'kdh22.11 mYcos/u (,fEuvkslsUVsfll & Amniocentesis)

ge tkurs gSa fd i{kh] ljhl`i vkSj Lru/kjh izkf.k;ksa esa xHkZLFk f'k'kq ;k Hkzw.k ds pkjksa vksj ,d
etcwr] js'ksnkj FkSyh gksrh gS ftlesa rjy Hkjk gksrk gS bls amnion ;k mYc rFkk rjy dks mYch;
rjy dgrs gSaA xHkZorh efgyk ds mYch; rjy dk uewuk ysdj mldh tkap dh tkrh gS rkfd
irk py lds fd xHkZ esa iy jgs f'k'kq xq.klw=kh; vilkekU;rkvksa ls ihfM+r rks ugha gSA blls
xHkZLFk f'k'kq ds fyax dh Hkh irk yxk;k tk ldrk gS tks dkuwuu voS/ gSA Amniocentesis xzhd
'kCn amnion mYc + centesis - kentein = to prick pqHkkuk ls cuk gSA vr% ,fEuvkslsUVsfll
,d rduhd gS ftlds }kjk thUk esa nks"kksa ds dkj.k mRiUu vkuqoaf'kd fodkjksa (Hereditary
disorders) dh igpku dh tkrh gS (fp=k 22.14)

(i) Hkzw.k dks ?ksjs jgus okys mYch; (,fEu;ksfVd) rjy dk ,d uewuk fipdkjh }kjk fudkyk tkrk gSA

(ii) bl rjy esa Hkzw.k dh Ropk ls VwV dj fxjus okyh dksf'kdk,a gksrh gSaA

(iii) Hkzw.kh; dksf'kdkvksa dks pqudj laofèkZr fd;k tkrk gSA

(iv) foHkkftr gks jgh dksf'kdkvksa ds xq.klw=kksa dk vkuqoaf'kd fodkjksa ds fy;s fo'ys"k.k fd;k
tkrk gSA

;fn ykbykt vkuqoaf'kd fodkj igpkus tkrs gSa rks xHkkZoLFkk dks lekIr (terminate) fd;k tk ldrk
gSA vtUesa f'k'kq ds fyax dh tk¡p ds fy;s mYcos/u (,fEu;kslsUVfll) dk ç;ksx voSèk gSA

fp=k 22.14 ,fEuvkslsUVsfll dh rduhd

22.12 ekuo thukse (Human Genome)

fiNys lkS o"kksZa esa vkuqoaf'kdh vkSj vkf.od tho foKku (Molecular biology) us vfr rhozrk
ls izxfr dh gSA vkius vHkh thuh fodkjksa ds ckjs esa i<+k gS vkSj vkt mudk thu mipkj }kjk
bykt fd;s tkus dh vk'kk dh tkrh gSA ,slk blfy, gqvk D;ksafd 2003 esa ekuo Øksekslkse ij
fo|eku vfèkdrj thuksa dh eSfiax dh tk pqdh gS ;k 23(n) Øksekslkseksa esa mudk LFkku fuèkkZfjr
fd;k tk pqdk gSA fofHkUu lajpukRed y{k.kksa] 'kjhj esa fofHkUu tSojklk;fud vfHkfØ;kvksa dks
mRizsfjr djus okys fofHkUu izfd.oksa dks fu;af=kr djus okys] o vkuqoaf'kd fodkjksa ds fy;s
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tuu ,oa vkuqoaf'kdh mÙkjnk;h thuksa dk fuèkkZj.k fd;k tk pqdk gSA thukse dk vFkZ ,d fo'ks"k tho ds vxqf.kr
xq.klw=kksa ds leqPp ij mifLFkr lHkh thu ls gS vkSj thukse ds vè;;u ls lacaf/r Kku 'kk[kk
dks thuksfedh (geonomics) dgk tkrk gSA pw¡fd thu tksM+s esa fo|eku jgrs gS (,d ek¡ ls o
,d firk ls oa'kkuqØe esa izkIr)] ,d fo'ks"k tho esa fo|eku lHkh thu blds vxqf.kr leqPp;
(n) esa gksrs gSaA bl izdkj ekuo thukse dk ekuoksa ds Øksekslkseksa ds vxqf.kr leqPp; esa fo|eku
lHkh thuksa ds :i esa ifjHkkf"kr fd;k tk ldrk gSA iwjs ekuo DNA esa 20,000 ls 25,000 thu
o 3 vjc (fcfy;u) ds yxHkx csl tksM+s (base pairs) gksrs gSa] izR;sd ekuo Øksekslkse esa csl
vuqØeksa dk fu;eu djus okys izksVhu dksfMax thu] uku dksfMax DNA, izksVhuksa ds fy;s dksM djus
okys thuksa ds izkseksVj vuqØeksa (TATA ckWDl) ds vykok jkbckslkseh RNA rFkk dbZ tRNA ds
mRiknu ds fy;s dksM (ladsr) djus okys thu Hkh ik;s tkrs gSA

;g vuqeku yxk;k x;k gS fd ekuo thukse ds dsoy 1.5% Hkkx esa izksVhu dksfMax vuqØe thu
ik;s tkrs gSaA

ikBxr ç'u 22.4

1. ekbVksdkafMª;k oa'kkxfr dks ekr`d oa'kkxfr D;ksa ekuk tkrk gS\
............................................................................................................................

2. ekuo dsanzd iz:i (dSfj;ksVkbi) esa ekuo xq.klw=k dks fdrus lewgksa esa j[kk x;k gS\
............................................................................................................................

3. DykbuiQsYVlZ] VuZj ,oa eksaxksfyTe esa xq.klw=k vilkekU;rk dks Li"V djsaA
............................................................................................................................

vkius D;k lh[kk

oa'kkxfr dk vFkZ tudksa ls larfr esa y{k.kksa dk lapj.k gSA

fofo/rk dk vFkZ larfr;ksa ;k ,d gh iztkfr ds lnL;ksa ds chp vUrj gSA

esaMy bl rF; dh O;k[;k djus okys izFke O;fDr FksA oa'kkxfr esa tudksa dh tuukRed
(generative) dksf'kdkvksa ls larkuksa esa bdkb;ksa dk lapj.k gksrk gSA

g~;wxks Mh czht] dkWjsUl rFkk 'ksjekd us esaMy ds oa'kkxfr ds fu;eksa dh iqu% [kkst dhA

esaMy us eVj dh lkr ,slh fdLesa yh Fkh tks lkr tksM+h y{k.kksa esa fHkUu FkhaA

esaMy ds fola;kstu ds fu;e ds vuqlkj ;qXed cuus ds le; dkjd i`Fkd gks
tkrs gSA

esaMy dk ^izHkkfork dk fl¼kar* crykrk gS fd y{k.kiz:ih (iQhuksVkbfid) vfHkO;fDr esa
,d dkjd nwljs fojksèkh dkjd ij izHkkoh (gkoh) gks tkrk gSA
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tuu ,oa vkuqoaf'kdh^Lora=k viO;wgu ds fu;e* esa dgk x;k gS fd ,d y{k.k dh oa'kkxfr nwljs y{k.k dh
oa'kkxfr ij fuHkZj  ugha gksrhA

esaMy ds vkuqoaf'kd fu;eksa ls fopyu gksrs gSa vkSj ;s gSa & viw.kZ izHkkfork] lgizHkkfork]
cgq,syhysa (multiple alleles)] cgqthuh] oa'kkxfr rFkk cgqHkzekfork (IyhvksVªkWih)A

lVu rFkk cksojh (1902) us oa'kkxfr dk xq.klw=k fl¼kar  (chromosome theory) izLrqr
fd;kA blesa dgk x;k gS fd esaMyh; dkjd vFkok thu xq.klw=k ij fLFkr gksrs gSaA

thu Øksekslkseksa ij ,d jSf[kd :i esa fo|eku gkssrs gSa vkSj os lgyXu lewg esa ijLij cus
jgrs gSaA lgyXu thu dkb,T+ek fuekZ.k ;k thu&fofue; (ØkWflax vksoj) }kjk i`Fkd gks tkrs
gSaA

i`Fkd fyaxksa okys thoksa esa ,d tksM+h fyax xq.klw=k (lsDl Øksekslkse) gksrs gSaA ekuo L=kh esa
;g XX rFkk iq#"k esa XY gksrs gSaA

uj vius X xq.klw=k dks eknk tud rFkk Y dks uj tud ls izkIr djrs gSaA

eknk nks X xq.klw=k (XX) izkIr djrh gSa] nksuksa tudksa ls ,d&,dA

xq.klw=kksa dh lkekU; la[;k ,oa lajpuk esa dksbZ Hkh ifjorZu vlkekU;rk iSnk djrk gSA

,d lkekU; dsanzdiz:i (dSfj;ksVkbi) esa 23 tksM+s ekuo xq.klw=k vkSj gtkjksa thu ik;s tkrs gSaA

Mkmu flaMªkse (Down’s Syndrome) jksfx;ksa esa 47 Øksekslkse (21osa xq.klw=k dh Vªkblkseh)
ik;s tkrs gSaA

DykbuiQsYVlZ flaMªkse ds jksxh esa 44 vfyaxlw=k (vkVkslkse o ,d Y vFkkZr XXY ik;s tkrs gSaA

VuZlZ flaMªkse esa 44 vkWVkslkse o ,d X vFkkZr XO ik;s tkrs gSaA

o.k±kèkrk ,oa gheksiQhfy;k X lgyXu fodkj gSA

FkSyslsfe;k ,oa fldy lsy ,uhfe;k ,d ,dy nks"kiw.kZ thu ds dkj.k gksrs gSaA

Rh(+) Hkzw.k dh RH (–) ekrk esa mifLFkfr leL;k;sa mRiUu djrh gS ftlesa Hkzw.k ds izfrtu
(antigens) ds fo:¼ ek¡ ds [kwu esa izfrfiaMksa (antibodies) dk fuekZ.k gksrk gSA

ekuo thukse dh eSfiax gks pqdh gSA

mYcos/u (,fEu;kslsUVsfll) Hkzw.k esa thuh fodkj dh tk¡p djus dh ,d rduhd gSA

ikBkar iz'u

1. esaMy ds rhu oa'kkxfr fu;eksa dks crk,aA buesa ls dkSu&lk fu;e lkoZf=kd gS\

2. ,d yacs ikSèks (TT) o ,d ckSus ikSèks (tt) ds chp ØkWl dh dYiuk djsaA F
2
 larfr esa

y{k.kiz:ih o thuiz:ih vuqikrksa dks Kkr dhft,A ;fn ØkWl

(a) izHkkfork n'kkZrk gSA (b) viw.kZ izHkkfork n'kkZrk gSA
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tuu ,oa vkuqoaf'kdh 3. ;fn ekrk&firk dk AB rFkk O jDr lewg gksa rks larfr dk jDr lewg D;k gksxk\

4. fuEu ij fVIi.kh fy[ksa

(a) vizHkkoh ?kkrd thu (b) cgqHkkfork (IyhvkWVªkih)

(c) lgyXu lewg (d) ekbVksdkafMª;k oa'kkxfr

(e) ekuo dsanzd iz:i (dSfj;ksVkbi) (f) ekuo thukse

5. ekuoksa esa fofHkUu izdkj ds jax&:i (complexion) D;ksa ik;s tkrs gSa\

6. oa'kkxfr ds xq.klw=kh; fl¼kar crk,aA

7. fuEu ØkWlksa ds ifj.kke crk;sa vkSj mudh larfr ds y{k.kiz:ih vuqikr crk;saA

(d) ,d o.kk±èk O;fDr ,d okgd L=kh ls fookg djrk gSA

([k) ,d lkekU; o.kZn`f"V okyk iq#"k ,d okgd L=kh ls fookg djrk gSA

8- X lgyXu oa'kkxfr dks fØl&ØWkl oa'kkxfr D;ksa dgrs gSa\

9. vilkekU; xq.klw=kksa dh la[;k ds dkj.k mRiUu vkuqoaf'kd fodkjksa dk ,d fooj.k izLrqr
dhft,A

10- mYcos/u (,Euh;kslsaVsfll) D;k gS\ ;g dSls vkSj fdl fy;s fd;k tkrk gS\

ikBxr iz'uksa ds mÙkj

22.1 1. xzsxj tkWu esaMy] oa'kkxfr ds fl¼karksa ds izFke izfriknd

2. (i) lg;qXeth & ,d xq.k ds leku ,syhy okys

fo"ke;qXeth & ,d xq.k ds vleku ,syhy okys

(ii) izHkkoh & lg;qXeth o foie;qXeth nskuksa fLFkfr;ksa esa vfHkO;fDr ikus okys
,syhysa

(iii) thuiz:ih (thuksVkbi– Genotype) & ,d O;f"V dh thuh lajpuk

y{k.kiz:ih (iQhuksVkbi– Phenotype) & ,d thu dh ckg~; vfHkO;fDr

(iv) ,dladj ØkWl & ,d tksM+h foijhr y{k.kksa okys nks tudksa ds chp ØkWl

f}ladj ØkWl & nks tksM+h foijhr y{k.kksa okys nks tudksa ds chp ØkWl

3. oa'kkxfr & ,d ih<+h ls vkxkeh ih<+h esa y{k.kksa dk lapj.k

fHkUurk & ,d gh iztkfr ds lnL;ksa ds chp varj
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tuu ,oa vkuqoaf'kdh4. ,d ladj vuqikr & 3 : 1 f}ladj vuqikr & 9 : 3 : 3 : 1

5. mRifjorZu] iqu;ksZtu

22.2 1. (i) ,syhysa ,d thu ds fofHkUu :i

(ii) nksuksa ,syhysa ,d izHkkoh iQhuksVkbi ds :i esa vfHkO;fDr ikrs gSaA

(iii) ,d gh y{k.k dks fu;af=kr djus okys cgqr ls thu

(iv) ftudh O;f"V esa mifLFkfr ?kkrd fl¼ gksrh gSA

2. (i) lgizHkkfork o cgqy ,yhys (multiple alleles)

(ii) viw.kZ izHkkfork

(iii) cgqthoh oa'kkxfr

3. 1 : 2 : 1

22.3 1. thu DNA ds [k.M gSa ;s xq.klw=k esa fLFkr gksrs gSaA

2. lVu rFkk cksojh

3. (i) ,d gh xq.klw=k ij ekStwn thuksa ds ftl lewg esa ,d lkFk oa'kkxr gksus dh
izo`fÙk gksrh gS] mls lgyXu lewg (Linkage group) dgrs gSaA

3. (i) ,d letkr ;qXe ds nks ØksesfVMksa ds chp thuksa dk VwVuk o fofue; ØkWflax
vksoj dgykrk gSA

4. ehvksfll dh izkoLFkk I ds nkSjkuA

5. ekuo eknk dsoy ,d izdkj ds ;qXed (xSehV) mRiUu djrh gSA

6. D;ksafd X xq.klw=kksa esa o.kk±èkrk ds fy;s thu ,d vizHkkoh thu gSaA

22.4 1. D;ksafd ekbVªksdk¡fMª;k ek¡ ls v.M }kjk izkIr gksrs gSaA

2. lkr

3. DykbuiQsYVj (flaMªkse) 2n = 47 ; XXY

VuZj (flaMªkse) % 2n = 45; XO

eksaxksfyTe % 2n = 47 : 21osa xq.klw=k dh Vªk;lkseh vFkkZr~ 21osa tksM+s esa ,d vfrfjDr
xq.klw=k
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tuu ,oa vkuqoaf'kdh

,d dksf'kdk esa dsanzd (U;wfDyvl) gksrk gS] U;wfDyvl esa xq.klw=k (ØksekslksEl) ik;s tkrs gSa
ftuesa thUl fo|eku gksrs gSa] thu vkuqoaf'kd lwpuk ds okgd gksrs gSaA ,d tkbxksV esa thu ds
fodkl o foHksnu dh lwpuk jgrh gSA ,d O;f"V dh dksf'kdkvksa esa bldh lajpuk o dk;Zdykiksa
ds fy;s thu gksrs gSaA ysfdu ;s thu D;k gSa vkSj os fdl rjg dk;Z djrs gS\ thu DNA ds
[k.M gSaA bl ikB esa DNA dk ,d vkuqoaf'kd inkFkZ ds :i esa vè;;u fd;k tk;xk o
vkf.od Lrj ij bldh lajpuk rFkk fØ;kdykiksa ds ckjs esa tkudkjh izkIr dh tk,xhA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

^,d thu ,d izfd.o* (,sUtkbe) ifjdYiuk dk foospu dj ldsaxs_

DNA dss ,d vkuqoaf'kd inkFkZ ds :i esa [kkst dk bfrgkl crk ldsaxs_

DNA dh lkekU; lapjuk dk o.kZu U;wfDyvksVkbMksa] U;wfDyvkslkbMksa] I;wjhuksa o fijhfeMhuksa
ds inksa esa dj ldsaxs_

DNA ,oa RNA ds chp ds Hksnksa dks lwphc¼ dj ldsaxs_

RNA ds fofHkUu laoxkZsa o muds dk;kZsa dks crk ldsaxs vkSj mudk o.kZu dj ik;saxs_

thu LFkkukarj.k dh fofèk;ksa] VªkaliQkesZ'ku] Vªk¡lMD'ku o dkWUtqxs'ku dk o.kZu dj ldsaxs_

DNA dh izfrÑfr cuus ds pj.kksa dh O;k[;k dj ldsaxs_

dsUnzh; fl¼kar (Central Dogma) dh ladYiuk dh O;k[;k dj ldsaxs_

vuqys[ku (VªkalfØI'ku transcription)] Vªkalys'ku (vuqokn) o izksVhu la'ys"k.k esa fofHkUu
pj.kksa ds vuqØe dk o.kZu dj ldsaxs_

thu vfHkO;fDr ds fu;eu esa lfUufgr eq[; pj.kksa dh :ijs[kk izLrqr dj ldsaxs_

^gkml dhfiax thuksa* dks ifjHkkf"kr dj ldsaxs vkSj mudh Hkfwedk dh O;k[;k dj ldsaxs_

23

vkf.od oa'kkxfr ,oa thu vfHkO;fDr
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tuu ,oa vkuqoaf'kdhfofHkUu izdkj ds mRifjorZuksa dk oxhZdj.k dj ik;saxs_

E;wVktsu dks ifjHkkf"kr dj ldsaxs o muds fofHkUu laoxkZsa dh lwph dj ik;saxs_

mRifjorZu ds ykHknk;d o gkfudkjd izHkkoksa dk fo'ksi mYys[k dj ik;saxsA

23.1 ^^,d thu ,d izfd.o** ladYiuk

fczfV'k tSo jlk;u 'kkL=kh o fpfdRld vkfpZcsYM xSjkWM (Archibald Garrod) us viuh iqLrd
^^mikip; dh ewyHkwr (tUetkr) =kqfV;¡k** (Inborn errors of metabolism) uked iqLrd esa
;g o.kZu fd;k Fkk fd dqN oa'kkuqØe esa izkIr vkuqoaf'kd O;frØe tSls fiQukbydhVksu;qfj;k
(Phenylketonuria) o ,YdsIVkWu;wfj;k (Alkaptonuria) ,d fo'ks"k izfd.o dh vuqifLFkfr ds
dkj.k gksrk gSA U;wjksLiksjk dod ds mRifjorZdksa ij dk;Z djrs gq, chMy o VkVqe (Beadle and
Tatum) us fn[kk;k fd mRifjorZd (mutant) esa ,d thu dh vuqifLFkfr ds dkj.k mRifjorZd
esa ,d izfd.o dh deh gks tkrh gSA ftlls mik;p;h iFk (tSojlk;fud vfHkfØ;kvksa dh
Ükà[kyk) chp esa gh lekIr gks tkrh gSA

bl izdkj ;g izLrko j[kk x;k fd ̂ ,d thu ,d izfd.o ds mRiknu ds fy;s mÙkjnk;h gS*
vkSj bls ,d thu ,d izfd.o ifjdYiuk dgk x;kA ckn esa ;g ik;k x;k fd ,d izfd.o
,d ls vfèkd ikWyhisIVkbM ls cuk gks ldrk gS vkSj ,d thu ,d ikWfyisIVkbM ds mRikknu dks
fu;af=kr djrk gSA

bl ikB ds vkxkeh [k.Mksa esa vki DNA dh izÑfr (vkuqoaf'kd inkFkZ dh izÑfr) vkSj izksVhuksa
ds la'ys"k.k esa bldh Hkwfedk ds ckjs esa tkusaxsA mRifjorZuksa ds ckjs esa Hkh tkudkjh izkIr djsaxs
ftuds dkj.k 'kjhj esa lkekU; izksVhu dk fuekZ.k ugha gks ikrk vkSj blds ifj.kkeLo:i vkuqoaf'kd
O;frØe mRiUu gksrs gSaA

23.2  DNA dh vkuqoaf'kd inkFkZ ds :i esa [kkst

chloha lnh ds vkjaHk esa oSKkfudksa dks bl ckr dh tkudkjh Fkh fd Øksekslkseksa ij fLFkr thUl
vkuqoaf'kd inkFkZ gSaA fxzfiQFk (Griffith) ds thok.kqd :ikUrj.k (bacterial transformation) ij
fd;s x;s dk;Z ls ;g Li"V gqvk fd thu DNA ds [k.M gSaA

thok.kqd :ikUrj.k

LVªsIVksdkWdl U;qeksfu;kbZ (Streptococcus pneuominiae) thok.kqvksa dks iz;ksx'kkyk esa laofèkZr
djus ij os ^fpduh fHkfÙk okyh* cSDVhfj;k dh dkWyksuh (Smooth colonies or strain) dk
fuekZ.k djrs gSa vkSj pqfg;ksa esa izfo"V (batsDV) djk;s tkus ij mUgsa ekj nsrs gSA bl thok.kq dk
,d mRifjorZd ^[kqjnjh fHkfÙk okyh*cSDVhfj;k dh dkWyksuh* dk fuekZ.k djrk gS vkSj ;g pqfg;ksa
ds fy;s vgkfudj gSA 1928 esa izsQMfjd fxzfiQFk us ik;k fd ;fn LVªsIVksdkWdl ds fpduh fHkfÙk
okys fo"kkDr izdkj ds thok.kqvksa dks ekjdj LVsªIVkdkWdl ds vgkfudj [kqjnjh fHkfÙk okys thok.kq
izdkj ls feyk fn;k tk; rks vgkfudj izdkj fo"kkDr (e`R;qdkjd) cu tkrk gSA cSDVhfj;k
(,dopu&cSDVhfj;e) dk vgkfudj izdkj ls gkfudj izdkj esa :ikUrj.k cSDVhfj;kbZ :ikUrj.k
(Bacterial transformation) dgykrk gSA (fp=k 23.1)
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tuu ,oa vkuqoaf'kdh

S LVªsu = fpduh fHkfÙk }kjk laiqfVr rFkk mxz
R LVªsu = vlaiqfVr rFkk vuqxz

fp=k 23.1 fxzfiQFk dk thok.kqd :ikUrj.k ç;ksx

1944 esa ,sojh] esfDy;ksM rFkk eSddkVhZ us mxz LVªsIVªksdkWdl ls DNA fupksM+k o blds vuqxz R
LVªsu dh dkWyuh esa ls feyk;kA vuqxz Mh,u ;qDr izdkj mxz o fpduk cu x;kA ;g mxz izdkj
DNA ds uk'kh izfd.o Mh ,u ,t+  (DNAse)  }kjk vkRelkr fd;s tkus ds i'pkr~ feykus ij
,slk ugha gqvk vr% ;g Li"V gks x;k fd DNA :ikUrdkjh dkjd FkkA

blds i'pkr~ 1952 esa g'kZs (Hershey) rFkk pst+ (Chase) us T2 cSDVhfj;ksiQst (thok.kq dks
laØfer djus okyk fo"kk.kqq) dks vius ç;ksxksa esa bLrseky fd;kA bUgksaus fo"kk.kqq ds izksVhu dksV
(vkoj.k) dks jsfM;ksèkehZ vkblksVksi (35S) ls yscy (labelled) fd;kA fo"kk.kq dks cSDVhfj;k esa
izfoIV djk;k x;k rks cSDVhfj;k ds vanj dksbZ jsfM;ksèkehZ ladsr ugha ik;s x;s D;ksafd fo"kk.kqd
dksV (vkoj.k) ckgj gh NwV x;k FkkA tc mUgksaus fo"kk.kqd DNA dks 32P (jssfM;kèkehZ
iQkWLiQksjl) ls yscy fd;k] rks cSDVhfj;k ds vanj jsfM;kèkfeZrk ik;h x;hA blls ;g Li"V gks x;k
fd fo"kk.kqqvksa dh ubZ ihf<+;¡k & fo"kk.kqd DNA ds dkj.k iSnk gqb±A (fp=k 23.2)

bu iz;ksxksa us DNA ds vkuqoaf'kd inkFkZ gksus vkSj thuksa ds DNA (fMvkWDlhjkbcksU;wDyhd
vEy) ls fufeZr gksus dh iqf"V dhA

S LVªsu laiqfVr
vkSj mxz

R LVªsu vlaiqfVr
vkSj vuqxz Å"ek mxz S LVªsu dks

u"V dj nsrh gS

pwgk ej x;k pwgk thfor pwgk thfor

ÅtkZ S LVsu dks u"V dj
nsrh gS rFkk  vuqxz LVªsu  thfor jgrk gS pwgk ej x;k

ejs pwgs ds [kwu ds uewus esa thfor
mxz S LVªsu ik;k tkrk gS

([k)(d) (x)

(?k)
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tuu ,oa vkuqoaf'kdh

fp=k 23.2 g'ksZ rFkk pst iz;ksx

23.3 DNA dh lajpuk] vkuqoaf'kdh inkFkZ

23.3.1 DNA dh jklk;fud izÑfr

DNA ,d ikWyhU;wfDy;ksVkbM] ,d c`gnkdkj v.kq gS tksfd U;wfDy;ksVkbM bdkb;ksa ls feydj
cuk gSA

izR;sd U;wfDy;ksVkbM dh rhu mi bdkb;k¡ gksrh gSA

(i) ,d isUVksl 'kdZjk (5-dkcZu 'kdZjk)& ftls fMvkWDlhjkbckst dgrs gSaA
(ii) 4 ukbVªkstuh csl ({kkj)&,sMsuhu (A) rFkk Xokuhu (G) I;wjhu cslas ({kkj) rFkk Fkkbehu (T)

o lkbVkslhu (C) & fifjfefMu cslsa
(iii) 'kdZjk esa fLFkr iQkWLiQsV (PO4) lewg (fp=k 23.3)

,d csl vkSj 'kdZjk feydj ,d U;wfDy;kslkbM dk fuekZ.k djrs gSa] ,d iQkWLiQsV lewg ds
blds lkFk la;qDr gks tkus ls ;g ,d U;wfDyvksVkbM cu tkrk gSA

csl $ 'kdZjk = U;wfDy;kslkbM
csl $ 'kdZjk $ iQkWLiQsV = U;wfDy;ksVkbM

bl izdkj DNA esa 'kdZjk ukbVªkstu csl o iQkWLiQsV ls fufeZr 4 U;wfDy;ksVkbM gksrs gSaA

1. laØe.k

cSfDVfj;ksiQst

jsfM;ks/ehZ (35S) fpg~fur
izksVhu dSIlwy

jsfM;ks/kehZ (32P) fpg~fur
izksVhu dSIlwy

2. CySafMax

3. lajpuk

dksf'kdkvksa esa  (32P)
ik;k x;k

vf/Iyoh esa dksbZ jsfM;ksa/ehZ
ugha ik;h x;h

+

dksf'kdkvksa esa dksbZ jsfM;ks/ehZ
(35S) ugha ik;k x;k

vf/Iyoh (Supernatant) esa
jsfM;ksa/ehZ (35S) ik;k x;h

+
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tuu ,oa vkuqoaf'kdh

(d) ([k)

({kkj + 'kdZjk = U;wfDy;kslkbM) ({kkj + 'kdZjk + iQkWLiQsV = U;wfDy;ksVkbM)

fp=k 23.3 U;wfDy;kslkbM vkSj U;wfDy;ksVkbM ds Hkkx

'kkxZiQ dk fu;e (Chargaff’s rule)

,d DNA v.kq esa pkj U;wfDy;ksVkbM cjkcj ek=kkvksa esa fo|eku ugha gksrs ysfdu I;wjhu (A +
G) rFkk fifjfeMhu (T + C) dh ek=kk lnSo leku jgrh gSA nwljs 'kCnksa esa A = T vkSj G = C
(;g 'kkxZiQ+ dk fu;e dgykrk gSA)

23.3.2 DNA dh HkkSfrd lajpuk&DNA dks nksgjh dq.Myh

,d DNA v.kq f=kfoeh; gksrk gS vkSj nks rarqvksa ls cuk gksrk gS tksfd ,d nwljs ds pkjksa vksj
dqaMfyr gksrs gSaA izQSadfyu vkSj fofYdUl us DNA ds X fdj.k foorZu ds vè;;u ls ;g n'kkZ;k
gS fd DNA f}daqfMyr gksrk gSA

1953 esa tsEl okWVlu o izQSafll fØd dks DNA dh lajpuk dh [kkst djus ds fy;s ukscsy
iqjLdkj fn;k x;kA okWVlu vkSj fØd ekWMy ds vuqlkj&

DNA v.kq nks dqaMfy;ksa (double helix) ls fufeZr gSa ftlesa DNA ds nks rarq gksrs gSaA

nksuksa rarq izfrlekarj :i esa jgrs gSa ftldk vk'k; ;g gqvk fd ,d rarq esa U;wfDy;ksVkbM
dk vuqØe 5’ ls 3* dh fn'kk esa vkSj nwljs rarq esa 3* ls 5* dh fn'kk esa gksrk gSA (3* o
5* dk vk'k; mu dkcZu ijek.kqvksa ls gS ftlls iQkWLiQsV lewg tqM+s jgrs gSaA (nsf[k, fp=k
23.4)

dq.Myh dk vkèkkj (iq"V iQyd) 'kdZjk iQkWLiQsV ls fufeZr gksrk gS vkSj ukbVªkstuh cslsa 'kdZjk
ls lgyXu gksrs gSaA (fp=k 23.4 (d) rFkk 23.4 ([k))

nksuksa rarqvksa ds csl gkbMªkstu caèkksa }kjk tqM+s gksrs gSaA

'kkxZiQ+ ds fu;ekuqlkj csl ;qXeu vfr fof'k"V gksrk gSA ,d ,Msuhu (Adenine) I;wjhu csl
lnSo Fkkbehu & fifjfeMhu csl ds lkFk ;qfXer gksrk gSA I;wjhu csl Xokuhu & fifjfeMhu
csl] lkbVkslhu ds lkFk la;qDr gksrk gSA (;qfXer gksrk gS)A cslksa ds ;s ;qXe iwjd cslsa
(complementary bases) dgykrs gSaA



fVIi.kh

 115

vkf.od oa'kkxfr ,oa thu vfHkO;fDr

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh

fp=k 23.4 (d) ,d DNA nksgjh dq.Myh ds vo;o

fp=k 23.4 ([k&x) DNA nksgjh dq.Myh

A o T ds chp nks gkbMªkstu caèk rFkk G o C ds chp rhu gkbMªkstu caèk gksrs gSaA

,d DNA dq.Myh esa ,d iwjk dq.Myh; ?kqeko 3.4 nm (uSuksehVj) (;k 34 Å) ds i'pkr~
gksrk gSA bl iwjs ?kqeko esa 10 csl ;qXe vkc¼ gksrs gSaA izR;sd csl ;qXe ijLij 0.34 nm (3.4Å)
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tuu ,oa vkuqoaf'kdh nwjh ls i`FkDÑr gksrs gSaA nksgjs dq.Mfyr DNA v.kq dk O;kl 2nm gksrk gSA (fp=k 23.4 (x))

okWVlu o fØd ekMy bl ckr dh HkyhHkk¡fr O;k[;k djrk gS fd fdl izdkj DNA v.kq ds
nks rarq] izfrÑfr (replication) o vuqys[ku (transcription) ds nkSjku i`Fkd gksdj iqu% dqaMfyr
gks ldrs gSaA

vkuqoaf'kd inkFkZ (i) izfrÑfr (ii) lwpuk laxzg.k (ii) lwpuk laèkkj.k (iv) lwpuk vfHkO;fDr
o  (v) thu vfHkO;fDr ds fu;eu dk ,d laiqV gksrk gSA

;wdSfj;ksfVd Øksekslkse

cSDVhfj;k (izksdSfj;ksVksa) esa f}rarqd DNA v.kq ls fufeZr dsoy ,d gh Øksekslkse gksrk gSA
;wdsfj;ksVksa esa vusdksa Øksekslkse vkSj vusdksa thu gks ldrs gSaA ,d Øksekslkse ,d yacs f}rarqd
DNA v.kq ls cuk gksrk gSA rks ;g yack v.kq fdl izdkj dksf'kdk fo[kaMu ds le; NksVh
lw{en'khZ; lagfr esa lek;ksftr gks tkrk gS\ fp=k 23.5 DNA v.kq dk laos"Vu (packaging)

n'kkZrk gSA

fp=k 23.5 DNA v.kq dk laos"Vu

2 nmDNA v.kq

fgLVksu vkWDVkej

U;wfDy;kslkse

lksfyuk;M

lqij dqaMyh

lqij dqaMyh

esVkisQt Øksekslkse

11 nm

30 nm

300 nm

700 nm

1400 nm
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tuu ,oa vkuqoaf'kdhFkksM+s&FkksM+s varjky es DNA v.kq ,d ØskM d.k (Core particle) ds pkjksa vksj dqaMfyr
jgrk gS tksfd vkWDVkej gS (vFkkZr ,d xas an dh lh vkÑfr cukus okys 8 fgLVksu çksVhuksa
ls fufeZr gSa)

vius pkjksa vksj DNA dh dqaMyh ds lkFk çR;sd ØksM d.k (Core Particle) ,d
U;wfDyvkslkse dgykrk gSA

,d bysDVªkWu ekbØksLdksi }kjk ns[ks tkus ij ;wdSfj;ksVh Øksekslkse ,d eudksa dh yM+h
(ekyk) dh Hkk¡fr n`f"Vxkspj gksrh gS ftuesa DNA v.kq ekyk (yM+h) o U;wfDy;kslkse euds
ds :i esa n`f"Vxkspj gksrk gSA

;g yM+h rc dqaMfyr gksdj ifjufydk (Solenoid) cukrh gS vkSj ifjufydk iqu% dqaMfyr
gksdj (vfrdqaMyu) Øksekslkse cukrh gSA

bl ij yEck DNA v.kq Øe'k% l?kurj gksrk pyk tkrk gS tSlk fd fp=k esa n'kkZ;k
x;k gSA

23.4  RNA ;k jkbcksU;wDyh; vEy

DNA ds vykok RNA dksf'kdk ds vanj fo|eku nwljk egRoiw.kZ U;wDyh; vEy gS] lkj.kh
23.1 DNA o RNA ds chp varjksa dks n'kkZrh gSA

lkj.kh 21.1 DNA o RNA ds chp varj

DNA RNA

1- f}rarqd v.kq 1. ,dy  rarqd v.kq

2- fMvkWDlhjkbckst 'kdZjk ;qDr 2- jkbckst 'kdZjk ;qDr]

3- ,sMsukbu dk iwjd fifjfeMhu csl 3- ,sMsukbu dk iwjd fifjfMu csl ;wjsfly
Fkkbfeu gSA gSA RNA esa Fkkbfeu ugha gksrk gSA

4- DNA dsoy ,d dk;Z djrk gS 4- RNA ds dbZ foHksn tSls mRNA,

tRNA, rRNA ds fofHkUu dk;Z gSaA

5- DNA Lo;a f}xqf.kr gks ldrk gSA 5- RNA dk la'ys"k.k ,d DNA VsEIysV ij
gksrk gSA

fofHkUu çdkj ds RNA ds dk;Z
mRNA ;k lans'kokgd RNA

mRNA ;k lans'kokgd RNA çksVhu la'ys"k.k ds fy;s dksf'kdk nzO; ds U;wfDy;l esa fLFkr
DNA ls çksVhu la'ys"k.k ds LFkku rd lwpuk ogu djrs gSaA

mRNA, DNA rarqvksa ds iwjd cslksa esa ,d rarq ds :i esa çfrfyfir jgrk gS] vkSj ,d fo'ks"k
çksVhu ;k iksyhisIVkbM ds la'ys"k.k dh lwpuk ogu djrk gSA
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tuu ,oa vkuqoaf'kdh tRNA ;k VªkaliQj RNA

tRNA ;k VªkaliQj RNA dks ?kqyu'khy (Soluble) RNA (s-RNA) Hkh dgk tkrk gSA bldh
ywi;qDr Dyksoj yhiQ (Clover leaf) (frifÙk;k¡) lajpuk gksrh gSA ,d ywi jkbckslkse dh igpku
djrk gS] 'kh"kZLFk ywi esa ,d çfrdksMkWu (anticodon) gksrk gS tks mRNA esa dksMkWu (Codon)
dh igpku djrk gSA dksMkWu (vehuksa vEyksa ds fy;s f=kd U;wfDy;ksVkbM vuqØe dksfMax)
tRNA çksVhu la'ys"k.k esa vehuksa vEyksa dks muds Øekuqlkj LFkkukUrfjr djrs gSA

cgqr ls tRNA gSa tks vius izfrdksMkWuksa (anticodons) esa fHkUu gksrs gSaA çR;sd tRNA ,d gh
vehuks vEy ds fy;s fof'k"V gksrk gS vkSj çksVhu la'ys"k.k ls ml vehuks vEy dks jkbckslkse
esa ys tk ldrk gSA çR;sd tRNA  ds 3* fljs ij CCA (lkbVksflu&lkbVksflu ,Msfuu) cslst+
gksrs gSa rFkk 5* fljs ij G (Xokfuu) gksrk gSA vehuksa vEy 5* fljs ij ys tk;k tk ldrk gSA

tRNA esa dqN vlkekU; csl gksrs gSa tSls buksflu (inosine), MkbgkbMªks;wfjMhu (dihyro-
uridine) vkfnA

Ser : lsjhu vehuks vEy

fp=k 23.6 ,UVhdksMkWu rFkk dksMkWu ;qXeu n'kkZrk RNA

rRNA ;k jkbckslkseh RNA

rRNA  jkbckslkse dk ,d ?kVd gS tksfd RNA  o çksVhu èkkj.k djus okyk jkbcksU;wfDy;ks çksVhu
gSA rRNA  dk la'ys"k.k Øksekslkse ds (U;wfDyvksyj vkxZukbtj) {ks=k esa fo|eku jkbckslkseh
thuksa esa fufgr lwpuk ls gksrk gSA

rRNA dh çksVhu la'ys"k.k esa ,d Hkwfedk gSA

DNA  LFkkukUrj.k dk fØ;kfof/ (Mechanism of DNA transfer)

cSDVhfj;k çksdSfj;ksV gksrs gSa vkSj muesa ,dy DNA v.kq ,dy Øksekslkse ds :i esa fo|eku jgrk
gSA DNA v.kq f}rarqd gksrk gS o cSDVhfj;k ds chp esa lfiZy :i ls dqaMfyr jgrk gS] ,d

,UVhdksMkWu
dksMkWu
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tuu ,oa vkuqoaf'kdhthok.kq ls nwljs thok.kq esa thu LFkkukUrfjr gks ldrs gSaA cSDVhfj;k esa DNA LFkkukUrj.k ;k thu
LFkkukUrj.k rhu çfØ;kvksa esa ls fdlh ,d }kjk gks ldrk gSA 1. la;qXeu 2. LFkkukUrj.k 3.

VªkWlMD'ku

1. la;qXeu (Conjugation)

nks cSDVhfj;k ikl&ikl vkdkj la;qfXer gks ldrs gSaA la;qXeu esa dqN thu ;qDr IykfTeM (plasmid)

,d cSDVhfj;e ls nwljs cSDVhfj;e esa gLRkkUrfjr gksrs gSaA ;g LFkkukUrj.k (ftls {kSfrt thu
LFkkukarj.k Hkh dgk tkrk gS) nkrk cSDVhfj;e ds Øksekslkse ds ,dy rarq ds VwVus ls Hkh gks ldrk
gSA rRi'pkr~ VwVk gqvk rarq F ikbyl }kjk xzkgh dksf'kdk esa LFkkukUrfjr gks tkrk gS] blds ckn nkrk
esa ihNs NwVk ,dy rarq rFkk xzkgh dksf'kdk dks çnÙk ,dy rarq f}rarqd cu tkrs gSaA LFkkukUrfjr
DNA xzkgh Øksekslkse esa la;ksftr gks tkrk gSA iznÙk ;g iqul±;kstu gS] F+ o F- nks miHksnksa ds chp
Hkh la;qXeu gksrk gSA LFkkukUrfjr DNA, F+ ls gksrk gSA vkSj bls F iQSDVj (vfHkdrkZ@dkjd) dgrs
gSaA pw¡fd F+ ls F iQSDVj (vfHkdrkZ@dkjd) cSDVhfj;kbZ Øksekslkse esa la;ksftr gksrk gS blfy;s
iqul±;kstu dh mPp vkòfÙk gksrh gS vkSj miHksn (strain) H Fr cu tkrk gSA

VªkaliQkWesZ'ku (:ikarj.k)

bl ikB ds iwoZorhZ Hkkx (21.2) ls iqu% Lej.k djsa fd ,d cSDVhfj;e dk DNA nwljs
cSDVhfj;e esa la;ksftr gks ldrk gS tSlk fd LVªsIVksdkWdl U;qeksfu;kbZ (Streptococcus penumoniae)

ds ekeys esa gksrk gSA dksf'kdk ds ckgj ds DNA dh ,d cSDVhfj;kbZ dksf'kdk esa ços'k djus
o cSDVhfj;kbZ thukse ds lkFk iqul±;ksftr gksus dh {kerk dks :ikarj.k dgrs gSaA cSDVhfj;kbZ thukse
ckg~; DNA ds ços'k ikus ds dkj.k u;s xq.k vftZr djrk gSA

Vªk¡lMD'ku (Transduction)

fo"kk.kqq (cSDVhfj;ksiQst) vfHkdrkZ }kjk DNA dh ,d cSDVhfj;kbZ dksf'kdk ls nwljs cSDVhfj;e esa
DNA ds LFkkukarj.k dks Vªk¡lMD'ku dgrs gSaA ,d cSDVhfj;ksiQkt (bacteriophage) esa ykblkstuh
(lysogeny) gks ldrh gS vFkkZr~ fo"kk.kqq cSDVhfj;k esa ços'k djrk gS vkSj cSDVhfj;kbZ thukse ds lkFk
foHkkftr gksrk tkrk gSA vr% dbZ fo"kk.kqd.k fufeZr gks ldrs gSaA blh nkSjku fo"kk.kqd DNA la;ksftr
gksrk gS vkSj cSDVhfj;kbZ DNA dk fgLlk cu tkrk gS tksfd u;k iqul±;ksth DNA gSA dHkh&dHkh
fo"kk.kqq thukse (viral genome) Lora=k gks ldrk gS vkSj iks"kd cSDVhfj;kbZ dks lkFk ysdj u;s iks"kd
cSDVhfj;e esa ços'k djds blds thukse esa iqul±;ksftr gks ldrk gS] LFkkukarj.k dh bl thuh çfØ;k
dks Vªk¡lMD'u dgrs gSaA

ikBxr ç'u 23.1

1- DNA dks foLrkjiwoZd fyf[k,A

............................................................................................................................
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tuu ,oa vkuqoaf'kdh 2- cSDVhfj;kbZ :ikarj.k esa DNA ds vkuqoaf'kd inkFkZ gksus dh iqf"V djus okys oSKkfudksa ds
uke crk;saA

............................................................................................................................

3- DNA esa ik;s tkus okyh 'kdZjk rFkk ukbVªkstuh cslksa dk uke crk;saA

............................................................................................................................

23.6 DNA çfrÑfr (DNA replication)

ubZ ih<+h dh dksf'kdkvksa dks thuh lwpuk gLrkUrfjr djus ds fy;s] DNA Lo;a lVhd :i esa
f}xqf.kr gksrk gSA bl çdkj DNA çfrÑfr dks ih<+h nj ih<+h thuh lwpuk lapkj.k dk ,d
jpukra=k dgk tk ldrk gSA

vki dksf'kdk ikB esa ;g lh[k pqds gSa fd foHkktu dh vof/ esa izR;sd dksf'kdk ,d
dksf'kdk&pØ ls xqtjrh gS vkSj S-çkoLFkk ds nkSjku DNA çfrÑfr ;k f}xq.ku gksrk gSA

çfrÑfr dk jpukra=k

çfrÑr fuEu pj.kksa }kjk gksrk gS%

1- nksgjh DNA dq.Myh dk [kqyuk

DNA v.kq ds nks rarq gsfydst+ (Helicase) izfd.o dh fØ;k }kjk vyx&vyx gks tkrs gSaA
Vksiksvkblksejst (Topoisomerase) izfd.o bls [kqyk j[krk gSA [kqyk gqvk Hkkx çfrÑfr
f}'kkf[kr gksrk gS tSlkfd fp=k 23.7(a) esa n'kkZ;k x;k gSA

fp=k 23.7 (a) çfrÑfr f}'kk[k

2. çkbej dk la'ys"k.k

çkbej ,d 5 ls 10 csl ;qDr NksVk RNA v.kq gSA bldk fuekZ.k çkbest izfd.o dh mifLFkfr
esa gksrk gSA çkbej] fufeZr gks jgs u;s DNA ds tqM+us ds fy;s] 3 -OH lewg çnku djrk gSA

3- u;s DNA rarq dk la'ys"k.k

DNA ds [kqys rarq VsEiysV (Template) dk fuekZ.k djrs gSaA VsEiysV ds iwjd ij u;s rarqvksa dk
la'ys"k.k gksrk gSA çfrÑfr f}'kk[k ij ,d u;k DNA rarq la'ysf"kr gksuk vkjEHk djrk gS tks
DNA izfd.o DNA iksfyejst (polymerase) dh mifLFkfr esa izkbej ls tqM+ tkrk gSA ;g



fVIi.kh

 121

vkf.od oa'kkxfr ,oa thu vfHkO;fDr

thofoKku

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdhblds 5* fljs ls la'ys"k.k çkjEHk djrk gS vkSj blesa vdqaMfyr (unwound) tud DNA rarq
dk iwjd la'ys"k.k fo|eku jgrk gSA DNA dk u;s rarq dk vfofPNUu la'ys"k.k gksrk jgrk gS
vkSj ;g vxzlkjh jTtqd (yhfMax LVSªaM Leading strand) dgykrk gSA

nwljs u;s DNA rarq dk la'ys"k.k

DNA la'ys"k.k lnSo 5* ls 3* dh fn'kk esa gksrk gSA vr% yhfMax LVªSaM dh foijhr fn'kk esa nwljk
DNA rarq la'ysf"kr gksrk gSA ;g u;k rarq ifjos"Vu jTtqd (Lagging strand) dgykrk gS vkSj
DNA iksfyejst izfd.o dh mifLFkfr esa NksVs&2 [k.Mksa esa fufeZr gksrk gS tSlk fd fp=k esa n'kkZ;k
x;k gSA bl çdkj ifjos"Vu jTtqd dk la'ys"k.k lrr gksrk gSA DNA ds u;s VqdM+s vksdktkdh
[k.M (Okazaki Fragments) dgykrs gSaA ykbxsl (ligase) izfd.o o ÅtkZlzksr ATP dh
mifLFkfr esa vksdktkdh [k.M lkFk tqM+dj ,d DNA rarq dk fuekZ.k djrs gSaA

fp=k 23.7 (b) u;s rarqvksa dk fuekZ.k

DNA çfrÑfr vlkèkkj.k :i ls lVhd gksrh gS rkfd DNA tud v.kq dh fcYdqy ,d
lh vuqfyfi çkIr gksrh gSA dksbZ Hkh =kqfV dkV&Nk¡V dj ejEer dj nh tkrh gSA bls çwiQjhfMax
dgrs gSaA

DNA çfrÑfr ds ifj.kkeLo:i nks le:i DNA v.kq fufeZr gksrs gSa tksfd tud v.kq ds
le:i gSaA

DNA çfrÑfr ,d vèkZfofPNUu (Semidiscontinuous) çfØ;k gS & vFkkZr~ u;s DNA dk
,d jTtq lrr :i ls vkSj nwljk [k.Mksa esa fufeZr gksrk gSA

DNA çfrÑfr vèkZlaj{kh gS] D;ksafd nks fufeZr v.kqvksa esa ,d tud jTtq lajf{kr jgrk gS
vkSj nwljk jTtq uo&la'ysf"kr gksrk gSA bls eslsylu o LVkWy (Messelson and Stahl) us
çk;ksfxd rkSj ij fl¼ fd;kA

ikBxr ç'u 23.2

1- DNA ikWfyejst DNA çfrÑfr dks mRçsfjr djus ds fy;s fdl fn'kk esa c<+rs gS\ 5* ls
3* ;k 3* ls 5*

............................................................................................................................
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tuu ,oa vkuqoaf'kdh 2. çkbej D;k gS & ,d DNA v.kq ;k ,d RNA v.kq\
............................................................................................................................

3. DNA çfrÑfr ds fy;s vko';d pkj izfd.oksa ds uke crkbZ;sA
............................................................................................................................

4. dkSu&lk izfd.o vksdktkdh [k.Mks dks tksM+rk gS\
............................................................................................................................

23.7 thu rFkk çksVhu la'ys"k.k

,d O;f"V ds thu thuksVkbi (genotype) dgykrs gSa] vkSj thu dh vfHkO;fDr iQhuksVkbi
(Phenotype) dgykrh gSA blds ckjs esa vki iwoZ ikB 21 esa Kku çkIr dj pqds gSaA vusd
lajpukRed çksVhu gksrs gSa tSls jDr esa gheksXyksfcu] izfd.o tSls isfIlu (Pepsin) tks yxHkx
lHkh çksVhu gksrs gSaA dksf'kdk f>Yyh esa okgd çksVhu (Carrier proteins) gksrs gSa ftuds ckjs esa
vkius ikB 1 esa tkudkjh çkIr dhA vr% cgqr izdkj ds çksVhu gksrs gSa vkSj buds fuekZ.k dh
lwpuk thuksa esa fo|eku jgrh gS tks] tSlkfd vki tkurs gSa] Øksekslkse esa mifLFkr DNA v.kq ds
vuqØe gksrs gSaA

çksVhu la'ys"k.k ds vè;uu ds fy;s igys vkidks fuEu rF;ksa dks le>uk iM+sxkA

1- dsUnzh; fl¼kUr (Central Dogma)

2- thuh dksM

thu U;qfDy;l esa gksrs gSa vkSj çksVhuksa dk la'ys"k.k djrs gSaA dksf'kdk ds dksf'kdk nzO; esa thu
ls çksVhu la'ys"k.k LFky dks lwpuk dks LFkkukUrj.k dsUnzh; fl¼kUr fufeZr djrk gS tks
fuEu vuqØe esa lEiUu gksrk gSA lwpuk DNA (fo'ks"k thu) ls RNA ds tfj;s fo'ks"k çksVhu
dks lapkfjr gksrh gSA

DNA izfrÑfr →Vª kla fØI'ku  RNA →Vª kalys'ku  izksVhu

çksVhu la'y"ks.k ds fy;s DNA esa dksMhÑr ;k dksfMr (coded) lwpuk dks ,d iwjd
lans'kokgd RNA v.kq dh Hk¡kfr çfrÑr fd;k tkrk gSA bls Vªk¡lfØI'ku dgrs gSaA lans'kokgd
RNA ftlesa lwpuk fufgr gksrh gS] U;wfDy;l ls ckgj vkdj dksf'kdk nzO; esa ços'k djrk gS
vkSj jkbckslkse ls tqM+dj lwpuk dks ,d çksVhu ds :i esa la'ysf"kr djrk gSA bl izfØ;k dks
Vªk¡lys'ku (translation) dgrs gSa tSlk fp=k esa fn[kk;k x;k gSA

jsVªksokbjl (Retrovirus) esa RNA vkuqoaf'kd inkFkZ gS blfy;s çksVhu la'ys"k.k ds nkSjku ;g
fjolZ Vªk¡lfØIVst izfd.o dh mifLFkfr esa loZçFke ,d DNA v.kq dks gLrkarfjr gksrk gS
rRi'pkr dsUnzh; fl¼kar iFk dk vuqlj.k fd;k tkrk gS tSlkfd uhps n'kkZ;k x;k gSA

RNA →jholZ Vª kalfØI'ku
(jsVª ksokbjlksa dk vkuoq fa 'kd inkFkZ)  DNA 

Vª kla fØI'ku

jholZ Vª kla fØI'ku  mRNA  → çksVhu
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tuu ,oa vkuqoaf'kdh23.7.1 thuh dksM

çksVhuksa ds la'ys"k.k dh lwpuk DNA esa U;wfDyvksVkbM ds ,d vuqØe esa fo|eku gksrh gSA ;g
dksMhÑr lwpuk fujsucxZ (Nirenberg)] eSFkk;l vkSvk (Mathais Ochoa) }kjk çdV dh x;hA

thuh dksM dk rkRi;Z ,d la'ysf"kr fd;s tkus okys fo'ks"k çksVhu dh lajpuk ds fy;s ,d DNA
v.kq esa fo|eku lwpuk ls gSA og thu ;k DNA dk [k.M ftlesa ,d iwjs ikWfyisIVkbM (çksVhu)
ds la'ys"k.k ds fy;s dksMhÑr lwpuk miyCèk gks mls flLVªkWu (Cistron) dgrs gSA

thuh dksM ds fuEu vfHky{k.k gksrs gSa%

thuh dksM ,d f=kd (triplet) dksM gSA bldk vFkZ ;g gS] fd ̂ ^thu esa 3 cslksa ds vuqØe]
ftls dksMkWu dgk tkrk gS] esa ,d fo'ks"k vehuks vEy dh lwpuk gksrh gS**A dksMWku ,d
çksVhu esa vehuksa vEyksa ds vuqØe dk fuèkkZj.k djrs gSaA

thuh dksM (vkuqoaf'kd dksM) lqLi"V gksrs gSa vFkkZr~ ,d fo'ks"k dksMkWu dsoy ,d fo'ks"k
vEy dks gh dksfMr dj ldrk gSA

vkuqoaf'kd dksM commaless o nonoverlapping (vFkkZr~ vYifojke jfgr vkSj ijLij
vO;kIr) gksrk gSA bldk vFkZ ;g gqvk fd mls 'kq: ls vUr rd yxkrkj i<+k tk ldrk
gSA

vkuqoaf'kd dksM ßkflr (degenerate) gksrk gSA lthoksa ds fofHkUu çksVhuksa dk fuekZ.k dsoy
20 vehuksa vEyksa ls gksrk gSA ysfdu ;fn 4 U;wfDy;ksVkbMksa esa mifLFkr 4 cslksa esa ls 3 (;fn
pkj cslksa ls ,d csl dksMkWu cukrk gS] rks 43 = 64 dksMkWu gks ldrs gSA vr% ,d ls vfèkd
dksMkWu ,d fo'ks"k vehuksa vEy ds fy;s dksM djrs gSaA okLro esa vki fp=k ls ns[k ldrs
gSa] ,d gh vehuksa vEy ds fy;s dksMkWuksa ds igys nks csl mHk;fu"V gSa vkSj rhljk cnyrk
jgrk gS bls okscy (Wobble) ifjdYiuk dgrs gSaA

çksVhu la'ys"k.k ds nkSjku vkuqoaf'kd dksM mRNA ls i<+k tkrk gSA

AUG dksMkWu esfFk;ksukbu (Methionine) vehuksa vEy ds fy;s dksM djrk gS vkSj ;g
çkjEHk dksMkWu (Initiation codon) dgykrk gS D;ksafd ;g flLVªkWu (Cistron) ls vuqfyf[kr
(Transcribed) fd;k tkus okyk igyk dksMkWu gS

UAA, UAG, UGA jksèku dksMksuksa (Stop codons) vkSj bu rhuksa dksMksuksa esa ls ,d çR;sd
flLVªkWu ds fljs ij çksVhu la'ys"k.k dks lekIr djus ds fy;s fo|eku jgrk gSA

vkuqoaf'kd dksM lkoZf=kd gksrk gS vkSj i`Foh ij ik;s tkus okys yxHkx lHkh thoksa ds fy;s
leku gSA

23.7.2 (thok.kqvksa) izksdsfj;ksVksa Vª¡klfØI'ku (vuqys[ku)

flLVªkWuh DNA ls mRNA rd dk vkuqoaf'kd lwpuk çokg Vªk¡lfØI'ku (vuqys[k) dgykrk gSA
;g fuEu pj.kksa esa gksrk gS %
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tuu ,oa vkuqoaf'kdh 1- flLVªkWuh DNA] la'ysf"kr fd;s tkus okys çksVhu ds fy;s lwpuk ogu djrk gS] ;g gsfydsl
(Helicase) o Vksiksvkblksesjt+ izfd.oksa dh mifLFkfr esa gksrk gSA

2- RNA ikWfyejsl (Polymerse) mRNA ds la'ys"k.k dks mRçsfjr djuk vkjEHk djrk gS tks
,d çksVhu flXek dkjd (Sigma factor) }kjk ladsfrr gksrk gSA

3- mRNA] flLVªkWuh DNA ds iwjd ds :i esa la'ysf"kr gksrk gSA ;s dkjd Rho factor
(dkjd) RNA iksfyejst dks vuqys[ku dks ladsr iw.kZ djus dh vksj djrk gSA

4- DNA dk rarq ftlesa fo'ks"k çksVhu ds vuqys[ku ds fy;s dksM fo|eku gksrk gS mls laosnh
jTtq (Sense Strand) dgrs gSa] foijhr rarq iwjd dks izfrlaosnh jTtq dgrs gSa ftldk
vuqys[ku ugha gksrk gSA

fp=k 23.8 çksdsfj;ksVsa esa vuqys[ku

;wdsfj;ksVksa esa hnRNA flLVªkWuh DNA ds vdqaMfyr gksus ds i'pkr~ U;wfDyvl ds vUnj
la'ysf"kr gksrk gSA ;g hnRNA uked ,d cM+k RNA v.kq gS tksfd RNA ikWfyejst dh
mifLFkfr esa la'ysf"kr gksrk gSA hnRNA laosnh jTtq ds vuqys[ku ls curk gSA

mRNA dk lalkèku (Processing of mRNA)

hnRNA nh?k Z gksrk gS a] D;ks afd ;wdSfj;ksV thu es a ,DlkWu (exons) uked dksfMax
vuqØe fo|eku gksrs gS a vkSj muds chp es a ukWu dksfMax vuqØe] ftUgs a bUVªk WUl
(introns) dgrs gS a fLFkr gksrs gSA hnRNA es a bUVªk Wu rFkk ,DlkWu (E) nksuk s a dk
vuqys[ku gksrk gSA mRNA lalkèku ds nkSjku bUVªk Wl foPNsfnr gks tkrs gS a vkSj
,DlkWu tqM+dj mRNA dk fuekZ.k djrs gS aA

,d U;wfDyvkslkbM ([k.M 23.3 ls iqu%Lej.k djsa)] ftls feFkkby xqvkukslkbZu dgrs gSa] vkdj
mRNA ds 5* fljs ls tqM+ tkrk gS] bls dSfiax (capping & dSfiax) dgrs gSA

RNA dk ,d NksVk VqdM+k ftlesa dsoy ,sMhukbu csl (Adenine) ;qDr U;qfDyvksVkbM gksrs
gS 3* fljs ij tqM+rk gSA bls ikWyh A Vsy dgrs gSA

N=kd o iqPN ;qDr mRNA] U;qDyh; f>Yyh ds fNnzksa esa ls ckgj pys vkrs gSaA

hnRNA ls dk;Zdkjh mRNA ds fuekZ.k dh çfØ;k RNA lalkèku dgykrh gS (fp=k
23.9(d) o 23.9([k)
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tuu ,oa vkuqoaf'kdh

fp=k 23.9 (d) ;wdSfj;ksV esa hnRNA ds vuqys[ku o lalkèku dks n'kkZus
okyk ;kstukc¼ vkjs[kA

fp=k 23.9 ([k) RNA lalkèku

iksyh,Msukbys'ku

RNA laca/u

bUVªkWu

,DlkWu
dSfiax

iksyh A Vsy
nwr RNA (mRNA)

5′

3′

5′

3′

dSi
3′

3′

5′

5′
mG

PPP

mG
PPP

mG
PPP

3′

5′

mG
PPP

5′
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tuu ,oa vkuqoaf'kdh 23.7.4 Vª¡klys'ku (Translation)

vuqys[ku ds i'pkr~ ?kVukvksa dh ,d  Ük̀a[kyk gksrh gS ftuesa mRNA esa vuqysf[kr U;qfDy;ksVkbM~l
dh Hkk"kk ,d çksVhu fuekZ.k esa vehuksa vEyksa dh Hkk"kk esa LFkkukUrfjr gks tkrh gSaA ;s ?kVuk;sa
fuEufyf[kr gSaA

1. vehuksa vEyksa dk lfØ;.k

2. mRNA jkbckslkse lfEeJ dk fuekZ.k o  Ükà[kyk çkjaHk

3. Ükà[kyk nh?khZdj.k

4. Ükà[kyk lekiu

vehuksa vEyksa dk lfØ;.k

,d fof'k"V tRNA vehuksa ,lkby & tRNA flaFksVsl (Aminoacyl tRNA synthetase) izfd.o
dh mifLFkfr esa fuEu nks pj.kksa ds rgr fof'k"V  vehuksa vEy ls tqM+ tkrk gSA

vehuks vEy + ATP 
tRNA 

→vehuks, lkby
flUFksVst  aa ~ AMP + Pi

(vehuks,lkby (vdkcZfud
,MhukbysV) iQkWLiQsV)

aa~AMP + tRNA 
tRNA 

→vehuks,lkby
flUFksVst  aa ~ tRNA + AMP

(vehuks ,flM vius

tRNA ls tqM+k gksrk gS)

mRNA jkbckslkse lfEeJ dk fuekZ.k o Ükà[kyk çkjaHku

mRNA NksVs jkbckslkseh mibdkbZ ls tqM+ tkrk gSA

jkbckslkse dks iwjk djus ds fy;s cM+h jkbckslkseh mibdkbZ ls tqM+rk gSA

mRNA jkbckslkseh lfEeJ (jkbckslkseh lfEeJ) esa nks dksMksu gksrs gSa] ,d le; esa jkbckslkse
ds A o P LFkkuksa ij nks vehuksa vEy lek;ksftr gks ldrs gSaA

dqN çksVhuksa dh mifLFkfr esa ftUgsa çkjaHku dkjd (initiation factors) dgk tkrk gS] esfFkvksukbu
(methionine) ,d vehuks vEy mRNA jkbckslkse lfEeJ dks ogu fd;k tkrk gS vkSj cM+h
mibdkbZ ds A LFkku ij ços'k djrk gSA Lej.k dhft, fd tRNA esa ,d ,UVhdksMkWu gksrk gSµrhu
cslksa dk ,d vuqØe] tksfd esfFkvksukbu ds fy;s dksMkWu dk iwjd gSA

Ükà[kyk nh?khZdj.k (chain elongation)

nwljk vehuksa vEy blds tRNA }kjk jkbckslkse dks ys tk;k tkrk gS] tksfd cM+h jkbckslkseh
bdkbZ ds P LFkku esa mRNA ij nwljs dksMkWu ds vuqlkj gksrk gS rc isIVkbM V¡ªkliQjsl
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tuu ,oa vkuqoaf'kdhizfd.o igys nks vehuksa vEyksa ds chp ,d caèk LFkkfir djus esa lgk;rk çnku djrk gSA
igyk vehuksa vEy vius tRNA dks [kksrk gS tks jkbckslkse ls ckgj fudyrk gS rc mRNA

ds Åij 3* fljs dh vksj pyrs gSaA nks vehuksa vEyksa ls cuk MkbisIVkbM 5* fljs dh vksj bl
çdkj LFkkukUrfjr gksrk gS fd nwljk vehuks vEy A LFkku xzg.k djrk gS vkSj esfFkvksukbu
blls tqM+ tkrk gSA rhljk vehuks vEy rc P LFkku ij rhljs dksMkWu ds vuqlkj tRNA }kjk
ys tk;k tkdj ços'k djrk gSA isIVkbM Vª¡kliQjst dh mifLFkfr esa nwljs o rhljs vehuksa vEyksa
ds chp ,d isIVkbM caèk fufeZr gksrk gS vkSj nwljs vehuksa vEy dk tRNA fueqZDr gksrk gS
bl çdkj isIVkbM Ükà[kyk la'ysf"kr gksrh gS (fp=k 20.10)

fp=k 23.10 mRNA dk Vªk¡lys'ku

ikWyhlkse ,lsEcyh

tc mRNA vkxs f[kld tkrk gS bl çdkj fd yxHkx 10 vehuks a vEy yack
isIVkbM la'ysf"kr gks tkrk gS vkSj nwljk jkbckslkse tqM+dj jkbckslkseh mRNA

lfEeJ dk fuekZ.k djrk gSA bl çdkj ,d le; es a dbZ jkbckslkse mRNA ls tqM+ s
n s[k s tkrs gSA iksyhisIVkbM dk ,d v.kq çR;sd jkbckslkse es a lekiu dksMkWu ds
igq ¡pus ds igys rd la'ys"k.k tkjh j[krk gSA

Ükà[kyk lekiu (Chain termination)
tc mRNA esa fujksèkd dksMkWu (LVkWi dksMkWu) igq¡prk gS rks ikWyhisIVkbM dk la'ys"k.k iw.kZ gks
tkrk gSA ;g jkbckslkse dks R;kxrk gS vkSj jkbckslkse 2 mibdkb;ksa esa fo?kfVr gks tkrk gSA

ikBxr ç'u 23.3

1- vkf.od tho foKku dk dsUnzh; fl¼kUr D;k gS\

............................................................................................................................

iksyhisIVkbM  Ük`a[kyk o`f¼ djrh gqbZ

jkbckslkse
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tuu ,oa vkuqoaf'kdh 2- vuqys[ku ij dkSu&lk v.kq la'ysf"kr gksrk gS\

............................................................................................................................

3- dksMkWu D;k gS\

............................................................................................................................

4- dksf'kdk esa Vªk¡lys'ku dg¡k ij gksrk gS\

............................................................................................................................

5- çksVhu la'ys"k.k esa Hkkx ysus okys rhu çdkj ds RNA ds uke crk;saA

............................................................................................................................

23.8 x`goLFkk thusa

cgqdksf'kdh; thoksa esa] lHkh dksf'kdkvksa esa lHkh thu gksrs gS ysfdu os gh thu dk;Z djrs gSa
ftuds lfØ; jgus dh vko';drk gksrh gSA nwljs 'kCnksa esa fof'k"V thu dh vfHkO;fDr
vko';drkuqlkj gksrh gSA vFkkZr~ thuksa dksss fLop vkWu vkSj fLop vkWiQ djds fu;af=kr fd;k tk
ldrk gSA

fo'ks"k thuksa esa gj le; la'ysf"kr fd;s tkus dh vko';drk okys çksVhuksa ds dksM Hkh fo|eku
jgrs gSaA ;s thu dksf'kdk vfLrRo dks cuk;s j[kus o j[k&j[kko ds fy;s vko';d gksrs gSa vkSj
gj le; buds }kjk vius dks vfHkO;Dr dj ikus dh vko';drk gSA ,sls thu tks lHkh
dksf'kdkvksa esa ges'kk vfHkO;fDr ikrs gSa mUgsa x`goLFkk thu (House keeping genes) dgrs gSaA
çsj.kh; thu (Inducible genes) os thu gSa tks i;kZoj.k esa ,d fo'ks"k inkFkZ dh mifLFkfr ds
dkj.k fLop vkWu (pkyw) gks tkrs gSaA neuh; thu os thu gSa tks i;kZoj.k esa ,d fo'ks"k inkFkZ
dh mifLFkfr esa cUn gks tkrs gSaA

23.9 thu vfHkO;fDr fu;eu

ySd&vksisjkWu (Lac-operon) çksdSfj;ksV (cSDVhfj;k) esa thu vfHkO;fDr ds fu;a=k.k dk ,d JsIB
mnkgj.k gSA ;g ,d çsj.kh; ra=k gS tks ysDVksl lcLVªsV (Lactose Substrate) dh mifLFkfr esa]
ftldk mikip; fd;k tkuk gS] pkyw gks tkrk gSA ysDVksl ds mikip; ds fy;s izfd.o &
xSySDVkslkbMst] ifeZ,t o Vª¡kl,flVkbyst gSa vkSj muds fy;s dksM djus okys thu fLop vkWu (pkyw)
gks tkrs gSaA ySDVksl dh vuqifLFkfr esa os fLop vkWiQ (can) jgrs gSaA

tSdc o eksuksM dks ;g n'kkZus ds fy;s ukscsy iqjLdkj fn;k x;k fd ,'kfjf'k;k dksykb Z
(Escherichia coli) cSDVhfj;e esa ,d vksisjkWu fufeZr djus okys thuksa dk ,d lewg gS tks
ySDVksl fo?kVu ds fy;s vko';d izfd.oksa ds fy;s thu dksfMax dh vfHkO;fDr dk fu;eu djrs
gSaA vksisjkWu esa Øksekslkse ij fu;ked thu i ds lehi ik;s tkus okys thu 'kkfey gS] vkSj blesa
çkseksVj thu P Hkh gS tks vuqys[ku ds le; esa RNA ikWfyejst }kjk igq¡p tkrk gS] vkWijsVj thu
tks fd lajpukRed thu z, y, a dks mijksDr 3 izfd.oksa ds fy;s fLop vkWu (pkyw) djrs gSA
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tuu ,oa vkuqoaf'kdhvksisjkWu (operon) ra=k dh çfØ;k fp=k 21.11 (a) (b) esa nh x;h gSA

ySDVksl dh vuqifLFkfr esa

fp=k 21.11 (d) ySd&vkSisjkWu (Lac-operon)

fu;ked izksVhu O dks ckfèkr djrh gS] RNA ikWfyejst+ P dks izkIr ugha dj ldrk gS vkSj z,

y o a fLop vkWiQ (cUn) jgrs gSaA

ySDVkst+ dh mifLFkfr esa

i p o z y a

fu;ked izksVhu

mRNA

RNA iksyhejst

tqM+k gqvk ySDVksl b xSySDVkslkbMst

ySDVksl ij dk;Z djrs gSa vkSj bldk mikip;
Xywdksl o xSySDVksl esa gks tkrk gS

ijfe,t

Vªkal,lhVkbyst

fp=k 23.11 ([k) ySd&vkSisjkWu (Lac-operon)

fu;ked ySDVksl dh vksj vkdf"kZr gksrk gS] O LFkku [qkyk gS] RNA ikWfyejst dks çkseksVj thu
feyrs gSa z, y, a fLop vkWu (pkyw) gksrs gSa] vuqys[ku çkjaHk gksrk gS vkSj dksf'kdk ds vanj rhu
izfd.oksa dk la'ys"k.k gksrk gSA

mijksDr mnkgj.k çsj.kh; ra=k dk ,d mnkgj.k gS] çksdsfj;ksVksa esa neuh; ra=k Hkh ik;s
tkrs gSaA

;wdsfj;ksVksa esa thu fu;eu vusd çdkj ls vfèkd tfVy gksrk gS vkSj thu vfHkO;fDr dk fu;eu
vuqys[ku ds Lrj ij ;k hnRNA ds mRNA esa lalkèku esa ;k Vªk¡lys'ku vFkok vuqokn ds
i'pkr gksrk gS (fp=k 23.12)A
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tuu ,oa vkuqoaf'kdh

fp=k 23.12 ;wdsfj;ksV esa thu fu;a=k.k ds Lrj

vkuqoaf'kd inkFkZ dh lajpuk] va'k o la?kVu esa oa'kkxfr ifjorZu tksfd vxyh ih<+h dks
gLrkUrfjr fd;k tk ldrk gS] mRifjorZu dgykrk gSA mRifjorZu ,d thu esa Hkh gks ldrk gS
bls fcUnq mRifjorZu (point mutation) dgrs gSa ;k Øksekslkse ds ,d Hkkx esa dbZ thu dks
çHkkfor dj ldrk gS & bls xq.klw=kh mRifjorZu dgrs gSA

xq.klw=kh mRifjorZu (Chromosomal mutation)

blesa dbZ thu lfUufgr gksrs gSa] ;g nks çdkj dk gksrk gS %

1. xq.klw=kksa dh la[;k esa ifjorZu ds dkj.k vkSj

2. xq.klw=kksa dh lajpuk esa ifjorZu ds dkj.k

fdlh ,d çtkfr dh O;f"V;ksa (individuals) esa xq.klw=kksa dh la[;k fu;r gSA mnkgj.k ds fy;s
ekuo esa 2n = 46 Øksekslkse gksrs gSaA ysfdu dHkh&dHkh u"V ;k ;qfXer gks ldrs gSaA la[;k esa
,slk ifjorZu vlqxqf.krk (Aneuploidy) dgykrk gSA dHkh&dHkh Øksekslksekssa dk iwjk leqPp;

vuqys[kuh;
fu;a=k.k

mRNA fuEuhdj.k
fu;a=k.k

çkFkfed vuqys[k

çksVhu

Vªk¡lys'ku
fu;a=k.k

çksVhu fØ;k
fu;a=k.k

vfØ; çksVhu
dksf'kdk f>Yyh

dsUnzd

mRNA

RNA lalkf/kr
fu;a=k.k

DNA
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tuu ,oa vkuqoaf'kdhf}xf.kr gks ldrk gS ftlds ifj.kkeLo:i O;f"V (individual) esa 3n ;k 4n Øksekslkse gks ldrs
gS bls cgqxqf.krk (Polyploidy) dgrs gSA

xq.klw=kh lajpuk esa ifjorZu dks xq.klw=kh foiFku (Chromosomal aberrations) Hkh dgrs gSA ;g
pkj çdkj dk gksrk gS %

1. yksiu (deletion) ftlesa Øksekslkse dk ,d [k.M VwVdj fudy tkrk gSA

2. çfrykseu (inversion) esa Øksekslkse dk dksbZ va'k VwVdj vyx gks tkrk gS vkSj mYVh fn'kk
Øe esa fiQj ls tqM+ tkrk gSA

3. f}xq.ku (duplication) esa Øksekslkse dk nksckjk fu:i.k (representation) gks tkrk gSA

4. Vª¡klyksds'ku (Translocation) esa ,d Øksekslkse esa nwljs Øksekslkse dk [k.M tqM+ tkrk gSA

thu E;wVs'ku (mRifjorZu) ;k fcanq mRifjorZu & og ifjorZu ftlesa dsoy ,d thu çHkkfor
gksrk gS mls thu mRifjorZu ;k fcanq mRifjorZu (point mutation) dgrs gSaA vkidks iwoZ Kku gS
fd thu DNA dk [k.M gksrk gS vkSj U;wfDyvksVkbMsa ds ,d vuqØe dk cuk gksrk gSA tc dHkh
thu ds vanj ,d U;wfDyvksVkbM ifjofrZr gksrk gS rks blls iQhuksVkbi (Phenotype) esa ifjorZu
gks ldrk gSA thu mRifjorZu fuEu çdkj ds gksrs gSaA

1. Vª¡kft'ku (Transition) % tc ,d I;wjhu csl dk nwljs I;wjhu csl ls ;k ,d
fifjfeMhu csl dk nwljs fifjfeMhu csl ls çfrLFkkiu gksrk
gSA

A TGCA T G C → AGGC ATGC

2. VªkUlot+Zu (Transversion) % tc ,d I;wjhu csl dk çfrLFkkiu nwljs fifjfeMhu csl ls
;k blh çdkj ,d fifjfeMhu csl dk nwljs I;wjhu csl ls
çfrLFkkiu gksrk gSA

ATGC ATGC → ATGT ATGC

3. Ýsef'kÝV (Frame Shift) % dHkh dHkh ,d U;qfDyvksVkbM dh gkfu ;k çkfIr ds
dkj.k iwjs thu o thuh dksM dk i<+us dk izQsse cny tkrk
gSA

CAT CAT CAT CAT → CAT ATC ATC ATC

4. fellsUl (Missense) % U;wfDyvksVkbM (csl) ds çfrLFkkiu ds ifj.kkeLo:i
vkuqoaf'kd dksM esa ifjorZu ls ,d nwljk çksVhu tSls
fld~y lsy gheksXykschu (Sickle cell haemoglobin) iSnk
gks ldrk gSA
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tuu ,oa vkuqoaf'kdh 5. ukWulsUl (Nonsense) % ;fn vkuqoaf'kd dksM bl çdkj ifjofrZr gksrk gS ftlls
;g vkèks jkLrs esa gh ,d fujksèkd dksMkWu (Stop Codon)

cu tkrk gS] rks dksbZ Hkh çksVhu mRiUu ugha gksrkA

GAAG AAGAA → GAA UA AAA izksVhu
la'ys"k.k :d tkrk gS D;ksafd UA A ,d fojksf/d dksMksu
gSA

6. lkbysUV (Silent) % tc U;wfDyvksVkbM esa ifjorZu ls dksbZ Hkh y{k.kiz:ih
(phenotypic) ifjorZu ugha gksrkA

E;wVktsu (Mutagens)

vkuqoaf'kd inkFkZ esa mRifjorZu djus okys vfHkdrkZ E;wVktsu dgykrs gSaA E;wVktsu nks laoxkZsa esa
gksrs gSA

1. fofdj.k (Radiations) & X fdj.k] UV fdj.k fofdj.k

2. jlk;u & ljlksa xSl (Mustard gas) ,fDVuksekblhu D

ikBxr ç'u 23.4

1. vksisjkWu ds vo;oksa ds uke fyf[k,A

............................................................................................................................

2. mRifjorZu D;k gS\ ,d mRifjorZu dc Vªkaft'ku mRifjorZu dgykrk gSA

............................................................................................................................

3. lkbysUV E;wVs'ku (y{k.kghu mRifjorZu) dks ,slk D;ksa dgk tkrk gSA

............................................................................................................................

4. mRijforZd E;wVktsu D;k gSa\

............................................................................................................................

5. ,d ,sls jlk;u dk uke crkb, tks vkuqoaf'kd inkFkZ esa mRifjorZu djrk gSA

............................................................................................................................

vkius D;k lh[kk

,d thu ,d izfd.o ds mRiknu ds fy;s mÙkjnk;h gksrk gS bls ^,d thu ,d izfd.o
ifjdYiuk* dgrs gSaA
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tuu ,oa vkuqoaf'kdhcSDVhfj;k dk vgkfudj :i ls fo"kSys :i esa :ikUrj.k cSDVhfj;kbZ :ikUrj.k
dgykrk gSA

DNA ,d ikWyhU;wfDyvksVkbM gksrk gS tks dbZ U;wfDyvksVkbMksa ls feydj cuk gksrk gSA
çR;sd U;wfDyvksVkbM dh rhu mibZdkb;¡k gksrh gS (1) fMvkWDlhjkbckst+ (2) ukbVªkstuh csl
(,Mhukbu] Xokuhu] Fkkbehu o lkbVkslhu) (3) iQkWLiQsV lewg

RNA dksf'kdk ds vUnj fo|eku nwljk egRoiw.kZ U;qDyh; vEy gSA RNA esa isUVkst 'kdZjk
jkbcksl rFkk Fkkbehu csl ds LFkku ij ;wjsfly csl gksrk gSA RNA ds vusd foHksn gS
mRNA, tRNA, rRNA ftuds vyx&vyx dk;Z gSaA

Vªk¡lMD'ku dk vFkZ ,d cSDVhfj;kbZ dksf'kdk ls nwljh cSDVhfj;kbZ dksf'kdk esa ,d fo"kk.kqq
vfHkdrkZ dh lgk;rk ls DNA dk LFkkukUrj.k

çfrÑfr dh vkuqoaf'kd lwpuk dks ih<+h nj ih<+h lapj.k dh çfØ;k ds :i esa ifjHkkf"kr
fd;k tk ldrk gSA

thuksa ls çksVhu la'ys"k.k ds LFkku rd lwpuk dk LFkkukUrj.k dsUnzh; fl¼kUr (Central

dogma) fufeZr djrk gSA

thu dksfMr lwpuk dh [kkst fujsucxZ] eSFk;l vkSj vksvk (vuqys[ku)us dhA

flLVªkWfud DNA ls mRNA dks vkuqoaf'kd lwpuk dk çokg Vªk¡lfØI'ku dgykrk gSA

,d ,dy f=kd (triplet) tks rhu cslksa dk cuk gksrk gS dksMkWu dgykrk gSA

ikBkar ç'u

1. g'khZ rFkk pst us dSls fl¼ fd;k fd DNA gh vkuqoaf'kd inkFkZ gS\

2. O;k[;k dhft;s

1. Vªk¡lMD'ku (Transduction)

2. ykblkstuh (Lysogeny)

3. DNA ds okWVlu vkSj fØd ekWMy dk o.kZu djsaA

4. çfrÑfr dSls gksrh gS\ bldh O;k[;k djsaA

5. vksdktkdh [k.Mksa (Okazaki Fragments) ij ,d fVIi.kh fy[ksaA

6. vkuqoaf'kd dksM ds xq.kksa dk dFku djsaA

7. ;wdSfj;ksVksa esa vuqys[ku (transcription) vkSj hnRNA ds lalkèku dh O;k[;k djsaA

8- thuksa ds fu;eu ls vki D;k le>rs gS\
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tuu ,oa vkuqoaf'kdh 9- bl ckr dh O;k[;k djsa fd bZ- dksykbZ esa ysDVksl dh mifLFkfr esa ySd vksisjkWu dSls fLop
vkWu (pkyw) gks tkrk gSA

10- mu rhu Lrjksa dk uke crk,a ftu ij ,d ;wdSfj;ksV dksf'kdk esa fu;eu gksrk gSA

11. fuEu ij fVIi.kh fy[ks

1. mRifjorZu ds çdkj

2. vksdktkdh [k.M

3. Vªk¡lys'ku esa  Ükà[kyk lekiu

ikBxr ç'kuksa ds mÙkj

23.1 1. fMvkWDlhjkbcks U;wfDyd vEy

2. ,osjh] eSDyhvkWM o eSddkjVh

3. fMvkWDlhfjcksl] ,fMuhu] Xokuhu] FkkbZehu] lkbVkslhu

23.2 1. 5* & 3* fn'kk esa

2. RNA v.kq

3- gsyhdst] DNA ikWfyejst] DNA ykbxst] Vksiksvkblksejst

4- DNA ykbxsl

23.3 1. thuksa ds çksVhu la'ys"k.k ds LFkku ij lwpuk dk LFkkukUrj.k dsUnzh; fl¼kUr
(Central dogma) gSA

2. flLVªkWuh DNA

3. thuksa esa rhu cslksa dk vuqØe

4. U;wfDyvl

5. mRNA, tRNA, hnRNA

23.4 2. ,d DNA vuqØe esa ,d I;wjhu dk I;wjhu rFkk fifjfeMhu dk fifjfeMhu ls
çfrLFkkiu ds ifj.kkeLo:iA

vkuqoaf'kd inkFkZ dh lajpuk] va'k rFkk la?kVu esa oa'kkxfr ifjorZuA

3. ,d ewd mRifjorZu (silent mutation) ls U;wfDy;ksVkbMksa ds vuqØe esa dksbZ
ifjorZu ugha gksrkA
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tuu ,oa vkuqoaf'kdh

vki iwoZorhZ ikBksa ls ;g tku pqds gSa fd vkuqoaf'kdh oa'kkxfr o fofo/rk ;k ifjorZu dk foKku gSA
esaMy ds dk;kZsa dh 1900 esa iqu% [kkst fd;s tkus ds i'pkr~ 20oh 'krkCnh esa vkuqoaf'kdh ds {ks=k esa
cgqr rsth ls  çxfr gqbZ gSA orZeku le; esa gesa Ñf"k] vkS"kfèk o U;kf;d foKku (iQkSjsfUld lkbal) ds
{ks=k esa vkuqoaf'kdh ds Kku ds cgqr vuqç;ksx fn[kk;h nsrs gSaA bl ikB esa vkuqoaf'kdh ls lacafèkr dqN
çkS|ksfxd Kku tSls thu Dyksfuax (Dyksuu)] iqu;ks±tuh DNA çkS|ksfxdh] DNA fiQaxj fçafVax]
vkuqoaf'kdh; :i ls ifj"Ñr iQlysa çkIr djus ds ckjs esa foospu fd;k tk;sxkA lkFk gh tSopkS;Z
(ck;ksikbjslh)] tSo lqj{kk vkSj vkuqoaf'kdr ifjof/Zr thoksa (GMOs) vkSj Bt iQlyksa ls lacaf/r
tSo ,dLo (ck;ksisVsUV) ds ckjs esa Hkh FkksM+h lh ppkZ dh tk;sxhA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %
LoLFk larfr çkIr djus ds fy;s mRlqdrk o tkudkjh dk fo'ks"k mYys[k dj ik;saxs_
thu Dyksfuax dks ifjHkkf"kr dj ik;saxs_
thu cSad dh mi;ksfxrk dh O;k[;k dj ik;saxs_
,d vuqØe esa iqu;ksZth DNA izkS|ksfxdh ds fofHkUu pj.kksa dk mYys[k dj ik;saxs_
vkuqoaf'kd vfHk;kaf=kdh (tsusfVd bathfu;jh) dks ifjHkkf"kr dj ik;sasxs vkSj bldh mi;ksfxrk
crk ik;saxs_
ikjthuh (Vªkalthuh) tho dks ifjHkkf"kr dj ik;saxs vkSj blds mRiknu esa fufgr fofHkUu
pj.kksa dh vkSj izkf.k;ksa] ikni o lw{ethoksa (ekbØkscksa ds mnkgj.kksa ds lkFk O;k[;k dj
ik;saxs_
Bt iQlyksa dks mxkus ds ykHk vkSj gkfu dk ewY;kadu foospukRed <ax ls dj ik;saxs_
ikWfyejst Jà[kyk vfHkfØ;k ds fofHkUu pj.kksa dk o.kZu dj ik;sasxs vkSj blds vuqç;ksxksa dks
crk ldsaxs_
DNA fiQaxj fçafVx ds pj.kksa dks lwphc¼ dj ik;saxs vkSj bldh mi;ksfxrk crk ik;saxs_
thuksfe=kdh (thuksfeDl) 'kCn dh O;k[;k dj ik;saxs_
tsusfVd dkmflfyax (vkuqoaf'kdh ijke'kZ) dh mi;ksfxrk dks mfpr Bgjk ik;saxs_
tSo lqj{kk laca/h ljksdkj] tSopkS;Z vkSj tSo,dLo ds ckjs esa tkx:drk izdV dj ik;saxsA

24

vkuqoaf'kdh rFkk lekt
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tuu ,oa vkuqoaf'kdh 24.1 fofHkUu dkyksa esa vkuqoaf'kdh
vkuqoaf'kdh iwoZ bfrgkl dky ls gh vè;;u dh fo"k; oLrq jgh gSA bls rhu ;qxksa esa foHkkftr
fd;k tkrk gS] tks uhps of.kZr gSaA

çkjafHkd èkkj.kk;sa
vkfndkyhu dyk tSls çkphu edcjksa] xqiQkvksa] vfLFk;ksa vkSj [kksifM+;ksa esa fp=kkadu ;g n'kkZrk
gS fd ekuo xfrfofèk;ksa esa ikniksa o tUrqvksa dk p;u] çtuu rFkk bUgsa ikyrw cukuk 'kkfey jgk
gSA 8000 ls 1000 bZ-iw- ?kksMs+ Å¡V] cSy rFkk dqÙkksa dks ikyrw cuk;k x;kA 7000 ls 5000 bZ-
iw- eDdk] pkoy] xsagw rFk [ktwj dh [ksrh çkjaaHk dh x;hA

17oha o 19oha 'krkCnh ds chp oa'kkxfr ds vusd fl¼kUr çLrqr fd;s x;s ysfdu bUgsa lR; fl¼
ugah fd;k tk ldkA ;s Fks vuqtuu (epigenesis), iwoksZRiknuokn (preformationism), lfEeJ
oa'kkxfr (blending inheritance) vkSj iSUthuokn (Pangenesis)A ysfdu ;g Li"Vr;k n'kkZrk gS
fd ekuo lnSo ;g tkuus ds fy;s mRlqd Fkk fd dSls fo'ks"kd (xq.k) ih<+h nj ih<+h gLrkUrfjr
gksrs jgrs gSaA

vkèkqfud vkuqoaf'kdh
xzsxj tksgku es.My] ftuds vkuqoaf'kdh fu;eksa ds ckjs esa vki iwoZorhZ ikBksa esa Kku çkIr dj pqds
gSa] dks vkèkqfud vkuqoaf'kdh dk tUenkrk dgk tkrk gSA 1902 o 1904 ds chp oa'kkxfr ds
xq.klw=k (Øksekslkse) fl¼kUr dks Lohdkj fd;k x;k vkSj Øksekslkseksa dks ftUgsa dksf'kdk foHkktu
ds nkSjku lw{en'khZ dh lgk;rk ls okLrfodrk esa ns[kk tk ldrk Fkk] vkuqoaf'kd xq.kksa (thUk)
dk okgd ekuk x;kA mRifjorZuksa (E;wVs'ku) dks vkuqoaf'kd fofo/rk (tsusfVd osfj,'ku) ds
lzksr ds :i esa ekU;rk feyhA

izkÑfrd oj.k ds ckjs esa MkfoZu ds fl¼kar dks Lohdkj dj fy, tkus ds ckn vkuqoaf'kdhfonksa
us lef"V;ksa esa oa'kkxfr ds y{k.kksa (fo'ks"kdksa) dk vè;;u fd;k vkSj lef"V vkuqoaf'kdh &
(iksiqys'ku tsusfVDl) ds vo/kj.kk lcy gqbZA

vkf.od vkuqoaf'kdh
chloha 'krkCnh ds eè; rd Mh,u, ,d vkuqoaf'kd inkFkZ ds :i esa LFkkfir gks x;k vkSj bldh
lajpuk o jklk;fud çÑfr dks le>k tk pqdk Fkk (okWVlu rFkk fØd }kjk çLrkfor f}dq.Myh
lapjuk)

vkf.od tho foKku dk ewy fl¼kUr ekurk gS fd vkuqoaf'kd lwpuk DNA esa fo|eku gksrh
gS] ysfdu bldh vfHkO;fDr çksVhuksa ds :i esa gksrh gS ftudk la'ys"k.k DNA ls mRNA }kjk
vkuqoaf'kd lwpuk ds ogu ds vuqlkj gksrk gSA

chloha 'krkCnh ds vafre nks n'kdksa esa U;wfDyd vEy v.kqvksa o çksVhu v.kqvksa rFkk lkFk gh cSDVhfj;k
dh vkuqoaf'kdh ds ckjs esa cgqr dqN le>k tk pqdk gSA çkIr Kku ls u;h çkS|ksfxfd;ksa dk vkfoIdkj
gqvk tSls vkuqoaf'kd vfHk;kaf=kdh] thu Dyksfuax] vkWxZfuley Dyksfuax (organismal cloning) DNA
fiQaxj fiazfVax vkSj gky gh esa thuksfedh (Genomics) rFkk tSo lwpuk foKku (Bioinformatics)A vc
fdlh tho ds lEiw.kZ vkuqoaf'kd la?kVu (thukse) dks Dyksu fd;k tk ldrk gS] vuqØfer fd;k tk
ldrk gSA vkSj fofHkUu thuksa ds dk;kZsa dk xos"k.k fd;k tk ldrk gSA ekuo thukse ds ckjs esa Kku ls
thu fpfdRlk }kjk vkuqoaf'kd fodkjksa ls fuiVus dh laHkkouk,sa c<+h gSaA
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tuu ,oa vkuqoaf'kdh24.2 thu Dyksfuax (Gene Cloning) vkSj thu cSad (Gene Bank)

Dyksu vkuqoaf'kd :i ls vfHkUu (le:i) O;fIV;ksa ds fy;s ç;qDr lkewfgd ikfjHkkf"kd 'kCn
gSA vkius laHkor;k ^^MkWyh** uke ds HksM+ dk uke lquk gksxk blesa viuh ek¡ ds leku gh thu
Fks D;ksafd bls bldh ek¡ ls Dyksu fd;k x;k FkkA

LdkWVySM ds jkstfyu baLVhV~;wV esa b;ku foYeV (Ian Wilmut) us ̂ ^MkWyh** HksM+ dks 1996
esa mldh e¡k ls Dyksu fd;kA MkWyh dh ek¡ dh Lru xzafFk;ksa ls çkIr ,d dksf'kdk ds dsanzd
dks nwljh eknk HksM+ ds v.M esa çfo"V djk;k x;k ftldk dsanzd gVk fn;k x;k FkkA bl
dksf'kdk us foHkkftr gksdj vusd dksf'kdk,a çnku dh ftUgksaus ,d Hkwz.k fufeZr fd;k ftls
,d nwljh dks[knk;h (surrogate) HksM+ ds xHkkZ'k; esa LFkkfir (vkjksfir) fd;k tk ldkA

vfHkUu (leku) thUkksa dk cM+h ek=kk esa mRiknu thu Dyksfuax (gene cloning) dgykrk gSA pw¡fd
dksbZ Hkh thu DNA dk ,d [k.M gS ftlesa pkj ukbVªkstu cslksa (bases) (A, T, G, C,) dk ,d
fo'ks"k vuqØe gksrk gSA iqu;ksZtuh DNA izkS|ksfxdh] ftls vkuqoaf'kd vfHk;kaf=kdh ds uke ls
tkuk tkrk gS] dh lgk;rk ls ,d thu dh vusdksa çfrfyfi;¡k çkIr dh tk ldrh gSA vki bl
ikB esa vkuqoaf'kd vfHk;kaf=kdh ds ckjs esa vkSj vfèkd tkudkjh çkIr djsaxsA

thu cSad & vius DNA esa bfPNr (ok¡fNr) thu ds okgd cSDVhfj;k ds vusdksa Dyksu cgqr fuEu
rkieku ij Hkfo"; esa ç;ksx gsrq laxzghr vkSj lqjf{kr fd;s tk ldrs gSa (ifjjf{kr fd;s tk ldrs
gS) ,d thu cSad ;k thu ykbZczsjh ;k ,d DNA ykbczsjh] thokf.od ;k thok.kqHkksth (fo"kk.kqd)
Dyksuksa dk laxzg gSA çR;sd Dyksu nwljs tho ls fof'k"V DNA [k.M dk ogu djrk gSA mnkgj.k
ds fy, balqfyu gkWeksZu ds fy;s dwVy djus okyk ekuo thu vkuqoaf'kd vfHk;kaf=kdh }kjk ,d
thok.kq esa çfo"V djk;k tk ldrk gSA tc ;g cSDVhfj;k cgqxqf.kr (multiply) gksrk gS rks ;g balqfyu
ds fy;s thu dk ogu djus okys cSDVhfj;k dk ,d Dyksu fufeZr djrk gS] vkSj bls thu cSad esa
lqjf{kr j[kk tk ldrk gSA bl çdkj thu cSad ds Dyksuksa (Clones) dks fo'ks"k izfd.oksa] gkWeksZuksa o
Vhdkvksa (oSDlhuksa) dh cM+h ek=kk dk mRiknu djus esa ç;ksx fd;k tk ldrk gSA

ikBxr ç'u 24.1

1. fdUgha nks uohure vkuqoaf'kd rduhdksa ds uke crk;saA

............................................................................................................................

2. thu Dyksfuax dh ifjHkk"kk fyf[k,A

............................................................................................................................

3. thu cSad D;k gS\
............................................................................................................................

24.3 DNA iqu;ksZxt izkS|ksfxdh (Recombinant DNA Technology)

vkuqoaf'kdh dk ,d eq[; vuqç;ksx vkuqoaf'kd vfHk;kaf=kdh (genetic engineering) esa gS ftls
iqu;kZsxt DNA çkS|ksfxdh Hkh dgk tkrk gSA bl rduhd esa U;wfDyvksVkbMksa ds ,d fo'ks"k
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tuu ,oa vkuqoaf'kdh vuqØe dk ogu djus okys DNA [k.M (visf{kr thu) dks nwljs tho (lkekU;rk ,d
cSDVhfj;e) ds lkFk ,d LFkkukUrj.k vfHkdrkZ ;k osDVj) dh lgk;rk ls la;qDr fd;k tkrk gSA
ifj"Ñr DNA v.kq ftlesa nks fofHkUu lzksrksa ds DNA gksrs gSa iqu;ksZxt DNA ;k rDNA
dgykrk gSA DNA ds nks VqdM+ksa dks tksM+uk] DNA leca/u (spicing) dgykrk gS (Latin esa
splicing dk vFkZ *'kknh* gksrk gS)A

rDNA ds mRiknu ds fuEu pj.k gS (fp=k 24.1)

dksf'kdkvksa (mnkgj.k ekuo dksf'kdkvksa) ls izfd.oksa (,atkbeksa) dh lgk;rk ls (ftUgsa
jsfLVªD'ku ,.MksU;wfDy,t (restriction endonuclease) ;k çfrcaèk fd.od dgk tkrk gS)
bfPNr DNA dk VqdM+k dkVk tkrk gSA ;s izfd.o fofHkUu cSDVhfj;k esa ik;s tkrs gSaA ;s
DNA esa fof'k"V U;qfDyvksVkbM vuqØeksa dks igpku ysrs gSa vkSj mUgsa dkV nsrs gSaA

;gh çfrcaèk izfd.o ,d IykfTeM esa Hkh blh fof'kIV U;wfDyvksVkbM vuqØe dks dkVrk gS]
IykfTeM ,d cSDVhfj;k es fo|eku NYys ds vkdkj dk DNA v.qk gksrk gSA ;g cSDVhfj;e
ds Øksekslkse dk fgLlk ugha gksrkA IykfTeM ckgjh DNA dks iks"kh dksf'kdk esa LFkkukUrfjr
djus ds fy;s ,d osDVj dh Hk¡kfr ç;ksx fd;k tkrk gSA

bfPNr DNA [k.Mksa dks rc [kafMr IykfTeM~ ls feyk;k tkrk gS ;s IykfTeM vius [kks;s gq;s
Hkkxksa dks çfrLFkkfir djus ds fy;s ckgjh DNA [k.Mksa dks pqu ysrs gS vkSj iqulZa;ksth
IykfTeM cu tkrs gSA lkFk gh mldk DNA-rDNA cu tkrk gSaA

iqu;ksZxt IykfTeM vc muds cSDVhfj;k esa çfo"V djk;s tkrs gS (;k feyk;s tkrs gS) tksfd
iqu;ksZxt IykfTeM dks pqu ysrs gSaA

cSDVhfj;k esa r-IykfTeM&iks"kh cSDVhfj;k ds lkFk&lkFk cgqxqf.kr gks tkrs gSaA 'kh?kz gh rDNA
;qDr cSDVhfj;k Dyksu çkIr gks tkrk gSA ,sls bfPNr thu dh çfrfyfi;ksa ;qDr thok.kqt Dyksu
Hkfo"; esa ç;ksx fd;s tkus gsrq lajf{kr j[kk tk ldrk gSA mnkgj.k ds rkSj ij tSlk fd igys
gh crk;k tk pqdk gS] ekuo balqfyu thu dks thok.kqt IykfTeM esa çfoIV djk;k tk ldrk
gS vkSj cSDVhfj;kbZ Dyksu }kjk vko';drk iM+us ij balqfyu çkIr fd;k tk ldrk gSA

fp=k 24.1 vkuqoaf'kd vfHk;kaf=kdh esa eq[; pj.k

euq"; dk DNA

fo;qDr IykfTeM

ekuo dksf'kdk ls DNA dk VqdM+k izfrca/
,atkbe }kjk fudkyk tkrk gS

bl DNA ds VqdM+s dks thokf.o IykfLeM ds
lkFk lekos'ku fd;k tkrk gS

thok.kq dksf'kdk  bl IykfLeM dks vius vUnj ys
ysrh gSA ekuo DNA }kjk funsZf'kr izksVhu vc
thok.kq dksf'kdk esa cu ldrk gSA

iqu;ksZxt DNA ds lkFk thok.kq
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tuu ,oa vkuqoaf'kdh24.4 vkuqoaf'kd vfHk;kaf=kdh dk egRo

vkuqoaf'kd vfHk;kaf=kdh ;k rDNA çkS|ksfxdh dks fofHkUu mn~ns';ksa ds fy;s ç;ksx fd;k tk
ldrk gS ftuesa ls dqN uhps fn, tk jgs gSaA

egRoiw.kZ ;kSfxdksa] tSls Vhdkvksa (cSfDluksa)] gkWeksZuksa] foVkfeuksa] jksx çfrdkjdksa vkfn ds fuekZ.k
esa bu inkFkkZsa ds mRiknu ds fy;s muds fy;s mÙkjnk;h thuksa dks cSDVhfj;k esa ços'k djkdj vkSj
bu thok.kqvksa dk Dyksu çkIr djds bfPNr inkFkZ iSnk fd;k tk ldrk gSA

iuhj cukus ds fy;s vko';d izfd.oksa dk fuekZ.k djus ds fy;sA

iqu;Zsfxt cSDVhfj;k dh lgk;rk ls çnw"kdksa dk fo?kVu djus ds fy, (tSo mipkj)

thu cSad ;k ykbczsjh cukus ds fy;s rDNA çks|ksfxdh dh lgk;rk ls fo'ks"k thuksa dk Dyksu
cuukA

vkuqoaf'kd fodkjksa ds bykt ds fy;s (thu fpfdRlk gsrq) rDNA dk ç;ksxA

mi;ksxh ikniksa (ikjthuh ikniksa) dks mxkuk tks 'kkduk'kh (vir`.k u"V djus fy;s ç;qDr
jlk;u) ;k dhVihM+d thoksaa ds çfrjksèkh gksA ;g ikniksa esa rDNA izkS|ksfxdh }kjk thu
çfo"V djkdj fd;k tkrk gSA

ikBxr ç'u 24.2

1. iqu;ksZxt DNA izkS|ksfxdh ds fy;s yksdfç; 'kCn D;k gS\
............................................................................................................................

2. DNA leca/u (LIykbflax) D;k gS\
............................................................................................................................

3. IykfTeM D;k gS\ bls vkuqoaf'kd vfHk;kaf=kdh ds fy;s okgd (osDVj) D;ksa dgk tkrk gS\
............................................................................................................................

24.5 ikjthuh lw{etho] ikni rFkk izk.kh

bUgsa vkuqoaf'kd :i ls #ikUrfjr tho (GM organisms) dgk tkrk gSA ikjthuh thoksa dh thuh
lajpuk esa ckgjh thu vU; çtkfr;ksa ls çkIr thu ;k vU; çdkj ds tho ds thu izfo"Vr fd,
tkrs gSA ikjthuh tho iqu;ksZxt DNA çkS|ksfxdh }kjk mRiUu fd;s tkrs gSaA

24.5.1 ikjthuh lw{ketho (lw{ek.kq &Transgenic microbes)

tSlk fd vki bl ikB esa i<+ pqds gSa DNA çkS|ksfxdh dh lgk;rk ls ckgjh thu dks cSDVhfj;k ds
IykfTeMksa esa çfo"V djkdj (la;qDr dkjd) mudk vkuqoaf'kd #ikUrj.k vklkuh ls fd;k tk ldrk
gSSA ekuo o`f¼ gkeksZu thu o bUlqfyu thu&;qDr ikjthuh cSDVhfj;k dks bu gkWeksZuksa dks ekuo ds ç;ksx
ds fy;s çnku djus ds fy;s Dyksu fd;k tk pqdk gSA

ikjthuh cSDVhfj;k ds vU; mi;ksx çnw"kdksa ds vi?kVu ,oa èkkrqvksa tSls rk¡cs rFkk lksus ds fu"d"kZ.k esa gSA
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tuu ,oa vkuqoaf'kdh 24.5.2 ikjthuh ikni (Transgenic plants)

dqN vkuqoaf'kd :i ls #ikUrfjr ikni 'kkduk'kh o ihM+dtho izfrjksèkh gSaA vkuqoaf'kd :i ls
:ikUrfjr rEckdw ds ,d ikSèks esa [kn~;ksr ;k tqxuw (Firefly) dk ,d thu izfo"V fd;k x;k gS]
ftlds dkj.k ;g gjk izdk'k mRlftZr djrk gSA

BT iQlysa

;s iQlysa vkuqokaf'kd :i ls :ikarfjr ikni gksrs gSa] ftUgsa ikjthuh iQlysa Hkh (transgenic

crops) dgrs gSaA bUgsa BT iQlysa blfy, dgk tkrk gS] D;ksafd ikjthu vFkok fotkrh; thu dks
e`nk thok.kq] cSlhyl FkqfjfUt,afle (BT) }kjk iQly esa LFkkukarfjr dj fn;k tkrk gSA

LFkkukarfjr thu dk ikjthu ml ijiks"kh thu ds fy, gkfudkjd ugha gksrk] ftlds thu iz:i
esa thu Mkyk x;k gS] ysfdu og ØkbZ izksVhu uked izksVhu dks dksfMr djrk gSA

BT thok.kq e`nk esa ik;k tkrk gSA blds thu iz:i esa ,d thu gksrk gS] ftls ØkbZ thu fy[kk
tkrk gS] tks ,d ihM+duk'kh (isLV ekjus okyk) izksVhu dk lzko djrk gSA BT blh izksVhu dks
mRiUu djrk gSA tc dskbZ ihM+d dhV BT iQly dks [kkrk gS] rks blds vkek'k; esa fo|eku
,atkbe ØkbZ izksVhu esa cny nsrk gS vkSj ml ihM+d dhV dks [kk tkrk gSA

ØkbZ izksVhu dks i`FkdÑr dj fy;k x;k gS vkSj vusd iQlyksa tSls&dikl] eDdk] cSaxu] VekVj
vkSj rackdw esa LFkkukarfjr dj fn;k x;k gS rFkk [ksrksa esa mldk ijh{k.k fd;k x;k gSA ;s iQlysa
dhVksa@ihM+dksa ds vkØe.k ds fy, izfrjksèkh gksrh gSaA

BT iQlyksa ij dhVukf'k;ksa dk fNM+dko djus dh vko';drk de gks tkrh gSA ihM+duk'kh
ekuoksa ,oa vU; tarqvksa ds fy, gkfudkjd gksrs gSaA

fiQj Hkh BT iQlyksa dks Hkkjrh; o`Qf"k vuqla/ku ifj"kn~] ubZ fnYyh (ICAR) dh vuqefr ds cxSj
ugha mxk;k tk ldrk gSA ;g blfy, fd dhV oSKkfud fuEu ckrksa dks ysdj fpafrr gSa %

& D;ksafd BT iQlysa vius mxk, tkus dh leLr vofèk esa vkfo"k mRiUu djrh gSa] ftlds
dkj.k ihM+d BT ds fy, izfrjksfèkrk mRiUu dj ldrs gSaA

& os tkfr;ka] ftudks ekjus dk y{; ugha gksrk] tSls&frrfy;ka] BT ijkx ij ls Hkkstu djus
ij ej ldrh gSaA

& vkuqoaf'kd :i ls :ikarfjr iQlysa i;kZoj.k ds fy, Hkh gkfudkjd gks ldrh gSa] D;ksafd os
bl thu dks mlls ?kfu"Br% lac¼ ikSèks esa igqapk ldrh gS] tks euq"; ds fy, csdkj gks
ldrh gS] ysfdu vfrfjDr vir`.k ds :i esa iQyrh&iwQyrh jgrh gSaA

24.5.3 ikjthuh izk.kh (Transgenic animals)

eosf'k;ksa ls çkIr o`f¼ gkeksZu (Growth hormone) ds thu dks vkuqoaf'kd vfHk;kaf=kdh }kjk çfo"V
djkdj cM+h eNfy;¡k] lqvj rFkk vU; tho mRiUu fd;s tk pqds gSaA

ikjthuh cdjh vius nwèk esa :fèkj dk FkDdk cukus okyh çksVhu mRiUu dj ldrh gSA ;g gheksiQhfy;k
ls ihfM+r cPpksa ds fy;s] ftudk :fèkj èkDdk (Clot) ugha cukrk] ykHknk;d gks ldrk gSA
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tuu ,oa vkuqoaf'kdhvkuqoaf'kd vfHk;kaf=kdh esa ,d tho ls nwljs tho & tSls] ikniksa ls lw{ethoksa esa izkf.k;ksa
ls lw{ethoksa esa thu ds LFkkukUrj.k dh O;kid {kerk gSA bl çdkj dk thu LFkkukUrj.k
vU; rduhdksa tSls ladj.k }kjk laHko ugha gS] rFkkfi rDNA çkS|ksfxdh leL;kjfgr ugha
gSA ,d [krjk ;g gS fd nq?kZVuko'k ;k bjknru jksxtud mRiUu gks tk; vkSj mudk
nq:i;ksx gks (tSls & tSo ;q¼ esa)A vr% vkuqoaf'kd çkS|ksfxdh esa vuqlaèkku ds fy;s dBksj
funsZ'k r; fd, x;s gSaA

24-5-4 tSo lqj{kk
vkuqoaf'kd :i ls :ikrfjr (GM) thoksa dks Hkkstu ds :i eas iz;ksx djus esa laHkkoh tksf[ke ds
ckjs esa yksxksa ds chp fpark cuh gqbZ gSA vki tkurs gh gks fd GM tho og gksrk gS ftlesa fdlh
vU; tho ds thuksa dk lekos'k gksrk gSA mnkgj.k ds fy, Bt caSxu] tks ,d GM cSaxu gS ftlesa
vkuqoaf'kd bathfu;fjax }kjk fdlh vU; iztkfr ds thu mlds thokse esa lekfo"V dj fn, tkrs
gSa ftlls og vius mQij vkozQe.k djus okys ihM+dksa esa ls ,d ihM+d ds vkØe.k ls viuh
lqj{kk dj ysrk gSaA lkY;u eNyh esa vis{kkÑr vfèkd lfØ; lkY;u ds o`f¼ gkWeksZu ds thuksa
dk lekos'k djk dj mls vkuqoaf'kd :i ls :ikarfjd cuk fy;k x;k gSA ysfdu GM [kk|ksa dks
ekudksa vkSj vU; tarqvksa ds fy, rFkk i;kZoj.k ds fy, Hkh lqj{kk dks ysdj fpark cuh gqbZ gSA
vr%] lu~ 2000 ds vkjaHk esa vusd ns'k ,d tSo lqj{kk laf/ ds fy, lger gks x, ftlds }kjk
GM [kk|ksa dks bLrseky fd, tkus ls iwoZ mudh lqj{kk ds ckjs esa fuf'pr dj fy;k tkrk gSA gekjs
ns'k esa] GM tho dk mlds ekuoksa] vU; tarqvksa vkSj i;kZoj.k ds fy, lqjf{kr gksus dh tk¡p djus
ds ckn gh iz;qDr fd;k tk ldrk gSA bldh ftEesnkjh tSoizks|ksfxdh foHkkx dh gS tks i;kZoj.k
laj{k.k vf/fu;e (EPA) ds fu;e ds vuqikyu vuqlkj vuqla/ku ds fy, vuqefr nsrk gSA GM
tho dk miHkksx rHkh fd;k tk ldrk gS tcfd vU; thoksa] i;kZoj.k ,oa ekuo dh lqj{kk gsrq
lHkh izdkj ds ijh{k.k dj fy, tkrs gSaA

24-5-5 tSo pkS;Z (Biopiracy)
vaxzsth 'kCn ikbjslh (pkS;Z) dk vFkZ gS pksjh dk dk;Z ;kuh pkS;ZA bl 'kCn ds iwoZ Bio (tSo)
yxk gqvk gS vr% bldk 'kkfCnd vFkZ gS tSopkS;ZA tSopkS;Z dgus dk rkRi;Z gS fdlh ns'k ds
tSfod lalk/u fcuk mldh vuqefr ds ;k fcuk i;kZIr eqvkotk (izfriwfrZ) fn, isVsUV djk ysuk
;k nksgu djukA mnkgj.k ds fy, dksbZ /uh ns'k fdlh fodkl'khy ns'k ds tSo lalk/u dk isVsUV
djk ys] tSls fodkl'khy ns'k ds vkS"k/h; ikni dk ;k ikjaifjd Kku dk isVsUV djk ysA izk;%
,slk gksrk gS /uh ns'k ,sls ns'kksa ds ikniksa ls izkIr ykHknk;d tSo v.kqvksa dks isVsUV djk ysrk gS
vkSj okf.kfT;d ykHkksa ds fy, budk mi;ksx djrk gSA ;gka rd fd fons'kh ikniksa vkSj izkf.k;ksa
ds thuksa dk Hkh isVsUV djk fy;k tkrk gS] tSls la;qDr jkT; vejhdk us Hkkjr esa ikjaifjd :i
ls mxk, tk jgs oklerh pkoy ds fy, teZIykTe isVsUV LohÑr fd;kA

24-5-6 tSo isVsaV

,d isVsaV ljdkjh nLrkost gksrk gSA nLrkost gksuk blds Lokeh dks ;g vf/dkj iznku djrk gS
fd og viuh [kkst dk iz;ksx dj ldrk gS vkSj csp ldrk gSA isVsaV dh vof/ 20 o"kZ dh gksrh
gS vkSj isVsaVdkjh dks dqN ;Fkksfpr 'krks± vkSj n'kkvksa ds vkèkkj ij ykblsal izkIr djuk gksrk gSA
bafM;u isVsaV ,DV (1970) ds vuqlkj bl isVsaV dk mi;ksx [kk|] nok@vkS"kfèk] feJkrq] vèkZpkyd
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tuu ,oa vkuqoaf'kdh vkfn ls lacaf/r vUosa"k.kksa ds fy, fd;k tk ldrk gSA Hkkjr esa] isVsaV dh vof/ 14 o"kks± dh
gksrh gS] ysfdu [kk| vkSj Hks"kftd ekeyksa esa ;g dsoy 7 o"kZ dh gSA

[kkstdrkZ dks isVsUV LohÑr fd;k tkrk gS rkfd mudsa }kjk fd, [kkst dk okf.kfT;d mi;ksx dksbZ nqljk
u dj ldsA isVsaV fuEu ds fy, LohÑr fd;k tkrk gS % (d) vUos"k.k ;k [kkst] ([k) iwoZ fd, x,
vUos"k.k esa lq/kj] (x) isVsaV mRiknu dh izfØ;k] (?k) ladYiuk ;k fMtkbuA

ikBxr ç'u 24.3

1. ikjtuh iQlyksa ds egRo dks le>kus ds fy, BT iQlyksa ds mnkgj.k nhft,A
............................................................................................................................

2. BT iQly mxkus ds fy, IGBR ls vuqefr izkIr djuk vko';d gSA D;ksa\
............................................................................................................................

3. ØkbZ izksVhu D;k gS\
............................................................................................................................

4. fcuk vuqefr ds fdlh vU; ns'k ds tSo lalk/uksa dk nksgu -------------- dgk tkrk gSA
............................................................................................................................

5. Hkkjr esa tSo isVsUV vf/fu;e dc vkSj D;ksa ykxw fd;k x;k\
............................................................................................................................

6. Hkkjr esa HkS"kftd mRiknksa ds isVsUV dh vof/ (fe;kn) D;k gS\
............................................................................................................................

24.6 ikWyhejst Jà[kyk vfHkfØ;k

vkius ikB 22 esa i<+k fd DNA  ikWfyejst DNA çfrÑfr ;k DNA v.kq dh çfrfyfi fuekZ.k
ds fy;s mÙkjnk;h izfd.o gSA

DNA ikWfyejst izfd.o dks DNA ds ,d NksVs
[k.M dh vusd çfrÑfr;¡k (çfrfyfi;k¡) cukus
ds fy;s ckjEckj ç;ksx fd;k tkrk gSA bl rduhd
dks ikWfyejst Jà[kyk vfHkfØ;k dgrs gSaA bl
çdkj ikWfyejst J̀a[kyk vfHkfØ;k (Polymerase

chain reaction PCR) DNA dh NksVh ek=kk
dh vusd çfrfyfi;¡k cukus esa lgk;rk djrk gSA

PCR esa fuEu pj.k lfUufgr gSaA

nksgjk dq.Mfyr DNA v.kq dk xeZ fd;k tkrk
gS ftlls ;g 2 rarqvksa esa VwV tkrk gSaA

çkbej feyk;s tkrs gS vkSj DNA BaMk fd;k
tkrk gSA fp=k 23.2 ikWfyejst J`a[kyk vfHkfØ;k

DNA dk VqdM+k izof/Zr fd;k gqvk

95° rd xeZ djks nksuksa jTtqd vyx gks tkrs gS

izkbej Mkyk vkSj 40° rd BaMk fd;k ftlls ;g
DNA ls tqM+ tk;

rkieku 70° rd c<+k;sA rkiLFkk;h ikWyhejst ,atkbe
izR;sd jTtqd dh izfrfyfi cukrk gS] tks izkbej ls 'kq:
gksrk gS

i;kZIr DNA cu tkus rd bls nksgjk;
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tuu ,oa vkuqoaf'kdhDNA ikWfyejst tksM+k tkrk gS vkSj bldh mifLFkfr es nks ,dy rarqvksa dks iwjd rarq çkIr
gks tkrs gSa vkSj bl çdkj DNA ds nks v.kq cu tkrs gS (fp=k 24.2)A

DNA dh vusdksa çfrfyfi;ksa çkIr djus ds fy;s bu pj.kksa dks nksgjk;k tkrk gSA vktdy xe
lzksrks esa ik;s tkus okys cSDVhfj;k ls çkIr DNA ikWfyejst (ftls Taq Polymerse - VSx ikWfyejst
dgk tkrk gS) dks PCR (ikSfyejst psu fj,sD'ku) e'khuksa esa ç;ksx fd;k tkrk gSA PCR }kjk
ifjofèkZr DNA vusdksa rduhdksa] fo'ys"k.k ,oa Dyksfuax esa ç;ksx fd;k tk ldrk gSA

24.7 Mh,u, fiQaxjfçafVx (DNA Fingerpringing)

gekjs fiQaxjfçUV (vaxqfy;ksa ds Nki) ds leku gekjs DNA esa ik;s tkusokys iqujko`Ùk vuqØe
(Repeated sequences) & vf}rh; gksrs gSa] vkius lquk gksxk fd iqfyl vijkèk ds LFkku  ls
(fiQaxjfçaV~l) mBkrh gS vkSj bldh lgk;rk ls cykRdkj] pksjh ;k gR;k ds vijkèkh dk irk
yxkrh gSA
1984 esa ,ysd tSiQjht (Alec Jeffreys) tks ,d vkuqoaf'kdfon~ Fks] us ,d rduhd fodflr
dh ftldh lgk;rk ls vyx&vyx yksxksa ds DNA ds chp esa foHksn fd;k tk lds vkSj mUgksaus
bl rduhd dks vkuqoaf'kd fiQaxjfçafVax ;k DNA fiQaxjfçafVax uke fn;kA ;g rduhd vc
vijkèk ds oSKkfud vuqlaèkku ds fy;s ç;qDr gksrh gSA mnkgj.k ds rkSj ij cykRdkj ;k gR;k ds
ekeys esa ;k iSr`drk ds >xM+s dks gy djus esa (;g tkuus ds fy;s fd cPps dk firk dkSu gS)A

DNA fiQaxjfçafVax vfr vYi ek=kk esa DNA tksfd [kwu dh NksVh lh cawn] 'kqØ] jksedwi]
nar eTtk ls çkIr fd;k tk ldrk gS & dks vijkèk ds LFkku ls mBk;k tkrk gSA bl rduhd
ds pj.k fuEuor~ gS%
DNA dks [kwu] oh;Z vkfn ls i`Fkd fd;k tkrk gSA
bldh ek=kk PCR }kjk c<k;h tkrh gSA
bu DNA [k.Mksa dh yackbZ] DNA esa fo|eku U;wfDyvksVkbMksa
ds fo'ks"k iqujko`Ùk vuqØeksa ds dkj.k] ,d O;fDr ls nwljs
O;fDr esa fHkUu gksrh gSA
oSn~;qr d.k lapyu (bySDVªksiQksjsfll) rduhd }kjk DNA
ds [k.Mksa dks mudh yackbZ o vkos'k ds vuqlkj ìFkDÑr fd;k
tkrk gSA
tSlk fd vki fp=k esa ns[krs gS çR;sd O;fDr ds fy;s budh
jpuk fHkUu&fHkUu gksrh gSA
,d  vijkèk  esa  rhu ;k pkj lafnXèk gks ldrs gSA mudh
DNA fiQaxjfçafVax dh tkrh gS vkSj mls vijkèk ds LFkku
ls fy, x;s DNA ls rqyuk dh tkrh gSA ftldk DNA
fçaV esy [kk tkrk gS & ogh okLrfod vijkèkh gksrk gS
(fp=k 24.3)

24.8 thuksfedh (Genomics)

thukse ,d çk.kh esa ik;s tkus okys lHkh thuksa ds leqPp; ds fy;s ç;qDr ,d lewgokpd 'kCn
gSA thu ;qfXer gksrs gS vkSj blfy;s thukse dk rkRi;Z xq.klw=kksa ds vxqf.kr (n) leqPp; esa
fo|eku lHkh thuksa ls gSA

fp=k 23.3 DNA fiQaxjfçafVax
(feyku djsa vkSj ns[ksa fd lafnXèk

ua- 3 vijkèkh gSA

jDr ds ?kCcs
lansg
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tuu ,oa vkuqoaf'kdh

fp=k 24.4 (a) iq#i xq.klw=k (b) efgyk xq.klw=k

thuksfedh thukse vk¡dMksa dk fo'ys"k.k gS vFkkZr~ fdlh tho ds DNA esa dk;kZRed U;wfDyvksVkbM
vuqØe (thUkksa) dh tkudkjh çkIr djukA bZ- dksykbZ (E.coli) thok.kq] lSdsjksekblst (Saccharomyces)

[kehj rFkk dqN vU; thoksa tSls ,sjkfcMkWfIll] MªkslksfiQ+yk (iQyeD[kh) dk thukse igys ls gh
Kkr gSA

fp=k 24.5 nks"kiw.kZ thuksa dh fLFkfr n'kkZrk ekuo thukse

2003 esa ekuo thukse dk fp=k.k (eSfiax) Hkh gks pqdk gSA ekuoksa esa 23 tksM+h xq.klw=k (2n = 46)
ik;s tkrs gSa o ekuo thukse esa 3 ×109 U;wfDyvksVkbM csl ;qXe gksrs gS vkSj ;fn U;wfDyvksVkbM

xkWlj&jksx (,d
fpjdkjh ,atkbe dh
deh ds dkj.k
v'dsukth ;gwnh ds
Js.kh esa iQSyrh chekjh

iSQfefy;y dksyu dSalj (200 esas ls
,d O;fDr esa blds tho ik;s tkrs
gSaA 65% esa ;g jksx mRiUu gksrk gS

jsfVfufVl fiaxesaVkst jsfVuk ds izxkeh
O;ituu jksx

gafVxVu dk jksx yksxksa ds 40oas
vkSj 50 osa lky esa raf=kdk O;;tuu
(fMtsusjsfVo) fodkj ds dkj.k

dksyu dh isQfefy;y ikWyhiksfll yxkrkj
vlkekU; Ård o`f¼ ds dkj.k dSalj dk c<+us
dk dkj.k

Likbukslsjhosyl vVsfDl;k efLr"d vkSj jh<+ jTtq
dh raf=kdkvksa dks u"V djrk gS ifj.kkeLi:i
isf'k;ksa dk fu;a=k.k [kks tkuk

lkbfLVªd iQkbczksfll iQSiQM+ksa esa 'ys"ek Hkj tkuk]
ftlls 'olu esa ijs'kkuhA vesfjdk esa izpfyr
,d vkuqoaf'kd jksx
eYVhiy ,DlksLVksfll mikfLFk vkSj vfLFk
dk ,d fodkj

eSfyXusaV esykuksek Ropk esa V~;wej dk cuuk
eYVhiy vUr%lzkoh fuvksIysfl;k] Vkbi 2
var%lzkoh xzafFk;ksa vkSj nwljs Årdksa esa V~;wej

fldy lsy ,uhfe;k iqjkuk vkuqokaf'kd ,uhfe;k] igys dkys yksxksa
dks izHkkfor djrk gSA ftlesa yky jDr dksf'kdk dks fldy (njkrh)
vdkj dk ;k mHkkj cukrk gS] /efudkvksa vkSj dksf'kdkvksa dks vo:¼
djrk gSAPKU (fiQukby dksVksu;wfj;k)mikip; dh tUetkr deh ftlls

yxkrkj ekufld viaxrk vkrh gSA

jsfVuksCy
kLVksek v

ka[k dh lkis{k
rk ,d

lkekU;
 V~;wej 

cpiu 
esa 2% nqnZerk

vk ld
rh gS

vyt
s+gej d

k jksx 
raf=kd

k dk v
iHkz"V

 gksuk 
jksx

vYio
`f¼th

.kZrk }
kjk yf

{kr g
ksrk gSA

Vs&lp jksx fyfiM mikip; esa tUetkr
vkuqoaf'kd fodkj vDlj v'dsukWth ;gwnh T;wl
vkSj izaQkfllh dukMkoklh esa gksrk gSA

iksyhflfLVd o`Dd jksx o`Dd dk c<+uk vkSj
o`Dd dk dke u djds dh fLFkfr esa iqVd dk
cuuk

Lru dSalj 5% ls 10% yksxksa esa

,ekbyksbMksfld vfoy;'kh; iQkbfoyj
izksVhu dk Årdksa esa tek gksuk

isQfefy;y gkbijdksysLVsjksysfe;k
vR;f/kd mPp dksysLVky

ADA izfrj{kk vHkko laØe.k dh rhoz
izo`fÙk izFke vkuqokaf'kd n'kk dks thu
fpfdRlk }kjk mipkj fd;k tkrk gSA

,ek;ksVªksfiQd Ldsfyjksfll (ykWÅ xsgfjax
jksx) ?kkrd raf=kdk fMtsujsfVo dk jksx

U;wjksiQkbczksesVksfll Vkbi 2 Jo.k raf=kdkvksa vkSj
efLr"d ds pkjks vksj okys Ård dk V~;wej

AID (,fMªjhuksY;wdkfMLVªkWiQh) ewoh
yksfjUtksjksx esa fpf=kr raf=kdk jksx
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tuu ,oa vkuqoaf'kdhdk vuqØe (thuksa) Kkr gks rks] nks"kiw.kZ thuksa dks bafxr djuk laHko gS (tSlkfd ckDl esa fp=k
n'kkZrk gS) vkSj rc (ii) =kqfV dks Bhd djus okys (vkuqoaf'kd fodkjksa dks Bhd djus okys thuksa
dh igpku gks ldrh gS rFkk vkuqoaf'kd ijke'kZ nh tk ldrh gSA

24.9 vkuqoaf'kd ijke'kZ

vkidks çHkkoh ,oa vçHkkoh thuksa ds ckjs esa igys ls tkudkjh gS] ;fn ,d f'k'kq ,d tud ls
çHkkoh rFkk nwljs tud ls vçHkkoh thu çkIr djrk gS (fo"ke;qXeth fLFkfr) rks vçHkkoh thu
dh vfHkO;fDr ugha gksrhA vçHkkoh thuksa dh vfHkO;fDr dsoy le;qXeth fLFkfr esa gh gksrh gS
vFkkZr~ tc ;qXeut esa nksuksa thu vçHkkoh gSA

vki laHkor;k bl ckr dk egRo le>saxs fd fudV
lacafèk;ksa (lejDrksn~Hkoh lacafèk;ksa) ds chp fookg lacaèkksa
dks D;ksa euk fd;k tkrk gSA lacafèkr gksus ij nksuksa tud
ifjokj esa fo|eku nks"kiw.kZ thu vxyh ih<+h esa LFkkukUrfjr
gks ldrs gSaA vfèkdrj vkuqoaf'kd fodkj mRiUu djus
okys nks"kiw.kZ thu vçHkkoh gksrs gSa] tc ,d tksM+s ds nksuksa
thu nks"kiw.kZ gksa rks f'k'kq vkuqoaf'kd fodkj ds lkFk
mRiUu gksrk gSA vr% ;fn ifr&iRuh vius ifjokj esa
fo|eku fdlh vkuqoaf'kd fodkj ds muds f'k'kq esa
igq¡pus dh laHkkouk ds ckjs esa tkuuk pkgrs gSa rks mUgsa
vkuqoaf'kd lykgdkj ls ijke'kZ djuk gksxkA vkuqoaf'kd lykgdj dks ekuo vkuqoaf'kdh dk
cgqr vPNk Kku gksrk gS] vkSj og ,d ifjokj esa vkuqoaf'kd nks"k dh Hkfo";ok.kh dj ldrk gSA

ekuoksa esa ,d fo'ks"k y{k.k dh oa'kkxfr ds uewus dks oa'kkoyh fo'ys"k.k dh fofèk }kjk igpkuk
tk ldrk gSA oa'kkoyh ,d ifjokj esa fo|eku fo'ks"k y{k.k dks n'kkZus okys lacaèkksa dk vkjs[kh;
fu:i.k gS] vkuqoaf'kd ijke'kZnkrk ,d oa'kkoyh vkjs[k cukrk gS vkSj rnuqlkj ijke'kZ nsrk gSA
fp=k 24.6 esa fn;s x;s oa'kkoyh vkjs[k dks ns[ksa vkSj oxkZsa rFkk o`Ùkksa dk vè;;u djsaA

ikBxr ç'u 24.3

1. thukse dks ifjHkk"kk fy[k,A

............................................................................................................................

2. thuksfedh (thuksfeDl) D;k gS\
............................................................................................................................

3. thuksfedh (thuksfeDl) dk D;k mi;ksx gS\
............................................................................................................................

4. ,d vkuqoaf'kd lykgdkj dks vkuqoaf'kdh dk vPNk Kku gksuk D;ksa vko';d gS\
............................................................................................................................

vkjs[k esa o`Ùk efgyk;sa o oxZ iq:"k gS
vkiwfjr o`Ùk o oxZ çHkkfor O;f"V;k¡ gS]
[kkyh o`Ùk rFkk oxZ lkekU; O;f"V;k¡ gSA

fp=k 23.6 oa'kkoyh vkjs[k
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tuu ,oa vkuqoaf'kdh

vkius D;k lh[kk

izkd~ ,sfrgkfld dky ls ekuo esa ;g tkuus dh mRlqdrk Fkh fd y{k.k oa'kkxr dSls
gksrh gSA

i'kqvksa dks ikyrw cuk;k tkuk rFkk pkoy] xsagw] eDdk] [ktwj dh [ksrh ds 5000 bZ-iw- ls Hkh
igys ds çek.k feyrs gSaA

vkèkqfud vkuqoaf'kdh es.My ds oa'kkxfr ds Lohdkj fd;s tkus ds i'pkr çkjaHk gqbZ] blds
rqjUr i'pkr~ ;g LiIV gks x;k fd thu vkuqoaf'kd y{k.kksa ds okgd gSa vkSj os Øksekslkseksa
(xq.klw=kksa) esa fLFkr gksrs gSa] thuksa dk mRifjorZu Hkh Kkr gqvkA

fiNys 50-60 lky dh vof/ vkf.od vkuqoaf'kdh dk ;qx jgk gS tc ;g lqfuf'pr gqvk
fd DNA ,d vkuqoaf'kd inkFkZ gS vkSj dksf'kdk esa DNA çfrÑfr;u dh fØ;kfof/ ,oa
çksVhu la'ys"k.k ds jpukra=k dh [kkst gqbZA

fiNys dqN o"kksZa esa vusdksa rduhdsa tSls rDNA izkS|ksfxdh] DNA fiQaxjfçafVax çLrqr dh
x;h gSaA

thu Dyksfuax dk rkRi;Z iqu;ksZxt DNA çkS|ksfxdh dh lgk;rk ls cSDVhfj;k ds ,d Dyksu
esa ok¡fNr thuksa dks mRiUu fd;k tkuk rFkk muds ifjj{k.k ls gSA thu cSad og fof/ gS ftlesa
fofHkUu ok¡fNr ckg~; thu (mnkgj.k ekuoksa ds thu) ds okgd cSDVhfj;k ds dbZ Dyksuksa dks
Hkfo"; esa ç;ksx fd;s tkus ds fy;s ifjjf{kr fd;s tkrs gSaA

vkuqoaf'kd vfHk;kaf=kdh dks iqu;ksZxt DNA çkS|ksfxdh Hkh dgk tkrk gSA fofHkUu
cSDVhfj;k ls fof'k"V ,UMksU;wfDy,t (endonuclease) ds ç;ksx }kjk thu dks dkV
fy;k tkrk gSA (vFkkZr~ ,d tho ds DNA v.kqvksa ls fo'ksi DNA vuqØeksa dks dkVrs
gS) vkSj leku vuqØeksa dks IykfTeMksa esa ls dkVrh gSA ckg~; DNA dks IykfTeM ls
tksM+k tkrk gS vkSj ckg~; DNA&;qDr IykfTeM dks iks"kh cSDVhfj;e esa çfo"V djkdj
,d tkok.kqt Dyksu cuk;k tkrk gSA

vkuqoaf'kd vfHk;kaf=kdh thu ykbczsjh] thu fpfdRlk ,oa vkuqoaf'kd :i ls ifjofrZr thoksa
dks mRiUu djus ds fy;s ykHknk;d gSA

vkuqoaf'kd :i ls #ikUrfjr thoksa dks ikjthuh Hkh dgk tkrk gSA ikjthuh thok.kq] ikni rFkk
izk.kh viuh thuh lajpuk esa nwljs çdkj ds thoksa ds thu ;k thuksa dks ogu djrs gS] ikjthuh
cSDVhfj;k èkkrqd"kZ.k ,oa çnw"kd vi?kVu esa ç;ksx fd;s tkrs gSaA ikjthuh ikni 'kkduk'kh o
ihM+d tho vojksèkh gksrs gSa] ikjthuh tho vkdkj  es  vis{kkÑr  cMs+ gksrs gS o ikjthuh
cdjh ekuo thu dk ogu dj ldrh gS tks blds nwèk esa ,d fof'kIV çksVhu ds ekspu gksus
ds fy;s mÙkjnk;h gksrk gSA

PCR ;k ikWfyejst psu fj,D'ku (ikWfyejst Jà[kyk vfHkfØ;k) esa izkIr DNA dh NksVh
ek=kk ls vusdksa çfrfyfi;¡k cukus dh rduhd gSA
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tuu ,oa vkuqoaf'kdhDNA fiQaxjfçafVax ,d O;fDr fo'ksi ds DNA dh igpku djus dh rduhd gSA ;g
oSKkfud fofèk vijkèk dh tk¡p ,oa vlyh vijkèkh dh igpku djus dh rduhd gSA

thuksfedh (thuksfeDl) ,d tho esa ik;s tkus okys thuksa ds iwjs leqPp; dk fo'ysi.k gS]
thuksa dk lEiw.kZ leqPp; thukse dgykrk gSA

vkuqoaf'kd ijke'kZ & ,d fo'ks"kK }kjk ,d vtUes cPps esa vkuqoaf'kd fodkjksa dh laHkkouk
ds fo"k; esa nh x;h lykgA

ikBkUr ç'u

1. vkuqoaf'kdh ds bfrgkl esa rhu egkdYiksa ds uke crk;saA

2- thu Dyksfuax dks ifjHkkf"kr djsA thu cSad dh mi;ksfxrk D;k gS\

3- iqu;ksZxt thu rduhd ds fofHkUu pj.k n'kkZ;saA

4- vkuqoaf'kd vfHk;kaf=kdh ds D;k ykHk gSa\

5- ikjthuh D;k gS\ ikjthuh thok.kq] ikni ,oa izk.kh ds mnkgj.k nhft,A

6- thuksfedh (thuksfeDl) dks ifjHkkf"kr dhft,A

7- oa'kkoyh vkjs[k cukb, vkSj bldh O;k[;k dhft,A

8- vkuqoaf'kd ijke'kZ D;k gS vkSj bldh D;k mi;ksfxrk gS\

ikBxr ç'uksa ds mÙkj

24.1 1. vkuqoaf'kd vfHk;kaf=kdh ;k iqu;ksZxt DNA çkS|ksfxdh] thu Dyksfuax] DNA
fiQxjfçafVax (dksbZ nks)

2. ,d fo'ks"k thu dh dbZ ,d leku çfrfyfi;¡k rS;kj djus dh rduhd

3- ,d euq"; ;k fdlh vU; tho ds lHkh thuksa dk laxzg ;k fofHkUu thok.kqt Dyksuksa
ds thu

24.2 1. vkuqoaf'kd vfHk;kaf=kdh

2. fofHkUu çtkfr;ksa ds DNA [k.Mksa dks vkil es tksM+uk

3. IykfTeM cSDVhfj;k esa ik;s tkus okys DNA dk ,d vyx NYykauqek [k.M gksrk
gSA ;g fo'ks"k tho ls okafNr thu dks cSDVhfj;k rd ys tkus dk dk;Z djrk gSA

24.3 1. ikjthuh iQly tSls Bt iQlysa dhVukf'k;ksa ds iz;ksx dh vko';drk dks de dj
nsrh gSa D;ksafd ;s dhVuk'kh ekuo vkSj izkf.k;ksa ds fy, fo"kkyq gSaA

2. 'kqdkvksa ds dkj.k fd (i) BT iQlysa izfrjks/ mRiUu djrh gSa (ii) Bt iQlyksa dks
[kkusokyh vy{;h iztkfr ej ldrh gS (iii) vfr&vir`.kksa dks mRiknu
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tuu ,oa vkuqoaf'kdh 3. Bt iQlyksa }kjk mRiUu dksbZ izksVhu tc ihM+dksa ds vke esa izos'k djrh gS rks
vkfo"kkyqrk ;k fo"kkoru ds dkj.k ihM+d dks ekj nsrh gSA

4. tSopkS;Z

5. 1970

6. 20 o"kZ

24.4 1. ,d tho ds thu ds iwjs leqPp; ds fy;s lkewfgd 'kCn

2. ,d  tho  ds  DNA  esa  thuksa ds fo'ysi.k dk foKku ftlesa çR;sd thu dks
blds dk;Z ls lac¼ djrs gSaA

3. nks"kiw.kZ thuksa dh igpku esa lgk;rk djrs gSa rkfd thu fpfdRlk }kjk muesa lqèkkj
fdk tk ldsA

4. pw¡fd ijke'kZd dks vxyh ih<+h esa gksus okys vuqoaf'kd fodkjksa dh laHkkouk ds
ckjs esa lykg nsuk gSA



ekWM~;wy & IV
i;kZoj.k ,oa LokLF;

ikB 25. ikfjfLFkfrdh ds fl¼kUr

ikB 26. izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k

ikB 27. iznw"k.k

ikB 28. iks"k.k vkSj LokLF;

ikB 29. dqN lkekU; ekuo jksx



,uvkbZvks,l us eqDr ,oa nwjLFk f'k{kk iz.kkyh (vksMh,y) ds fodkl ds fy, lwpuk ,oa izkS|ksfxdh (vkbZlhVh) dh
lEHkkO;rkvksa ds fy, fofHkUu ifj;kstukvksa dks dk;kZfUor fd;k gSA ,uvkbZvks,l ds fu&vkWu izkstsDV us bZ&xous±l vkSj
lwpuk ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj ds fy, jk"Vªh; iqjLdkj thrkA bldh vkWu ykbu izorZuksa vkSj mRd`"V
vkbZlhVh iz;klksa dh ljkguk ds :i esa ,uvkbZvks,l us fuEukafdr iqjLdkj izkIr fd, %&

bZ&xousZUl 2008&09 ds fy, ,uvkbZvks,l us jk"Vªh; iqjLdkj thrk

,uvkbZvks,l us iz'kklfud lq/kj vkSj yksd f'kdk;r ,oa lwpuk izkS|ksfxdh foHkkx] Hkkjr
ljdkj }kjk laLFkkfir ,Dlhysal bZ&xouZesaV izkslsl jh&bathfu;fjax gsrq bZ&xousZUl 2008&09
flYoj vkbZdu ds fy, jk"Vªh; iqjLdkj thrkA

,uvkbZvks,l us ,ulhihbZMhih ,eih,p,,lvkbZ,l ;wfuolZy fMtkbZu iqjLdkj 2012
izkIr fd;k

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) dh us'kuy lsaVj iQkWj
izeks'ku vkWiQ bEIykW,esaV iQkWj fMlscYM ihiy }kjk laLFkkfir
,ulhihbZMhih&,eih,p,,yvkbZ,l ;wfuolZy fMtkbu vokMZ&2012 ls
lEekfur fd;k x;kA ;g iqjLdkj ekuuh; Jh eqdqy oklfud] lkekftd
U;k; ,oa vf/dkfjrk ea=kky;] Hkkjr ljdkj }kjk 14 vxLr] 2012
dks iznku fd;k x;kA ,uvkbZvks,ldks vkbZlhVh ds ekè;e ls v{ke
f'k{kkfFkZ;ksa gsrq] blds osc iksVZy   www.nios.ac.in dks iw.kZ:i ls ,sls

f'k{kkfFkZ;ksa ds fy, lqyHk cukus dk] fof'k"V dk;Z djus ds fy, pquk x;kA

eaFku vokWMZ lkmFk ,f'k;k ,oa ,f'k;k iSlsfiQd 2012

bZ&dUVsUV vkSj jpukRedrk esa loksZRre vkbZlhVh dk;ks± dks igpku ds fy,
eaFku vokMZ nf{k.k ,f'k;k ,oa ,f'k;k iSlsfiQd 2012 ;g iqjLdkj fMftVy
bEikojeaV iQkmaMs'ku }kjk oYMZ lfeV vokMZ] lwpuk rduhdh foHkkx] Hkkjr
ljdkj ds lg;ksx ls laLFkkfir fd;k x;k gSA ;g iqjLdkj ,sls fofHkUu
lgHkkfx;ksa ds fy, gS tSls lH; lekt ds lnL;] ehfM;k vkSj blh izdkj
ds vU; laxBu tks nf{k.k&,f'k;kbZ vkSj ,f'k;k iSlsfiQd jk"Vªksa ds fodkl
ds fy, fMftVy dVsaaV lekfo"Vrk ds izlkj esa yxs gSaA ;g iqjLdkj 01
fnlacj] 2012 dks bafM;k gSfcVsV lsaVj esa 9osa eaFku vokMZ xkyk lkmFk ,f'k;k ,.M iSlsfiQd&2012 ds
nkSjku iznku fd;k x;kA

,uvkbZvks,l }kjk thrs x, iqjLdkj
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i;kZoj.k ,oa LokLF;

lkSj e.My esa i`Foh gh ,dek=k xzg gS ftl ij thou dk vfLrRo gSA ,slk bl xzg ij rhu
HkkSfrd ç.kkfy;ksa & e`nk] ty ,oa ok;q ds chp larqyu ds dkj.k laHko gSA buesa ls çR;sd thou
ds vfLrRo ds fy;s vko';d inkFkZ çnku djrk gSA çR;sd çk.kh ,d nwljs ls fHkUu gSa ysfdu
ijLij vkfJr gSa rFkk lHkh izk.kh çR;{k vFkok vçR;{k :i ls ,d nwljs ls vius okrkoj.k esa
ijLij fuHkZj jgrs gSaA bl ikB esa ge i`Foh ds vius dk vè;;u djsaxs] lHkh lthoksa ds la?kVu
ds fofHkUu Lrjksa] voyac ra=kksa vkSj muds vfHky{k.kksa ds ckjs esa tkudkjh izkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

i;kZoj.k] ikfjfLFkfrdh ,oa tSoe.My dks ifjHkkf"kr dj ldsaxs_

i;kZoj.k ds fofHkUu ?kVdksa dh lwph cuk ldsaxs_

i;kZoj.k ds tSfod ,oa vtSfod ?kVdksa ds uke crk ldsaxs_

thou&la?kVu ds fofo/ Lrjksa dks crk ldsaxs_

i;kZoj.k ;k ikfjfLFkfrdh ls tqM+s 'kCnksa tSls oklLFkku] fudsr] tula[;k leqnk;] ifjra=k
(ecosystem) dks ifjHkkf"kr dj ldsaxs_

,d ikfjfLFkfrd&ra=k esa ikniksa ,oa çkf.k;ksa ds chp ikjLifjd lacaèk dh ppkZ dj ldsaxs_

[kk| Ükà[kyk ,oa [kk|tky dk o.kZu dj ik;saxs_

ÅtkZ izokg iFk dks [kk| Ükà[kyk }kjk o.kZu dj ik;saxs_

[kk| Ükà[kyk ,oa [kk|tky esa Hksn dj ldsaxs_

[kk| Ükà[kyk esa ekuo ds LFkku ds ckjs esa Bhd ls crk ik;saxs_

thokse (ck;kse) dks ifjHkkf"kr dj ldsaxs_

fofHkUu ck;kseksa ,oa muds y{k.kksa dks lwphc¼ dj ldsaxs (iknitkr ,oa izkf.ktkr)_

tSoHkwjklk;fud pØksa tSls dkcZu] iQWkjiQksjl ,oa ty pØksa dk o.kZu dj ldsaxsA

25

ikfjfLFkfrdh ds fu;e
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i;kZoj.k ,oa LokLF; 25.1 i;kZoj.k] ikfLFkfrdh ,oa tSoe.My

25.1.1 i;kZoj.k

i;kZoj.k 'kCn dk vk'k; ,d thfor çk.kh dks pkjksa vksj ls ?ksjus vkSj çHkkfor djus okys lHkh
HkkSfrd] jklk;fud vkSj tSo ifjfLFkfr;ksa ls gSA i`Foh ij thou ds vfLrRo dks cuk;s j[kus ds
fy;s vuqdwy i;kZoj.kh; ifjfLFkfr;k¡ gksuk vko';d gSA

i;kZoj.k dks nks çeq[k ?kVdksa esa foHkkftr fd;k tk ldrk gS & futhZo vkSj lthoA

1. futhZo ?kVd & blds vUrxZr lHkh HkkSfrd (tyok;q)] e`nk lacaèkh (ediaphic) vkSj
jklk;fud ?kVd (chemical components) vkrs gSaA budks vtSfod (abiotic) ?kVd Hkh
dgk tkrk gSA rkiØe] çdk'k] nkc] vknzZrk] vo{ksi] ok;q] e`nk ds [kfut vo;o ,oa ok;q
la?kVu dqN egRoiw.kZ vtSfod ?kVd gSA buesa ls dqN i;kZoj.kh; ?kVd lalkèku dk dk;Z
djrs gSa tSls & ok;q] e`nk ,oa ty] tcfd nwljs ?kVd fu;ked dkjdksa dk dk;Z djrs gS
tSls & çdk'k] rkiØe] ,oa nkc bR;kfnA

2. ltho ?kVd & blds vUrxZr lHkh thfor çk.kh vkrs gSa tks fd i;kZoj.k esa ik;s tkrs gSaA
tSls ikni] tho&tUrq ,oa lw{etho vkrs gSaA budks tSfod (biotic) ?kVd Hkh dgk tkrk gSA

25.1.2 ikfjfLFkfrdh

thoksa ds ikjLifjd ,oa i;kZoj.k ds lkFk muds varj lacaèkksa ds oSKkfud vè;;u dks ikfjfLFkfrdh
dgrs gSaA Ecology xzhd Hkk"kk ds 'kCn ^vksbdksykWth* (Oecologie) ls fy;k x;k gS tg¡k
vksbdkal (Oikos) dk vFkZ ^?kj* ,oa yksxksl (Logos) dk vFkZ ^vè;;u* gSA 'kkfCnd :i ls
?kj esa tho dk vè;;u ikfjfLFkfrdh gSA

25.1.3 thou la?kVu

bu varl±caèkksa dk la?kVuksa ds fofHkUu Lrjksa ij vè;;u fd;k tk ldrk gSA ltho lalkj esa la?kVu
ds fofo/ Lrj & v.kq tSls DNA (thu) ls vkjaHk gksdj leLr tSo eaMy rd] gksrs gSaA la?kVu
ds Lrj fuEuor gSaA

thu → dksf'kdk → vax → tho → Lih'kht lef"V → leqnk; → ifjra=k → thokse → tSoeaMy

25.1.3 i;kZoj.k dk çR;{k #i ls çHkko n'kkZus okys tSfod la?kVu ds Lrj

çk.kh ,d izdkj ls Lotuu ra=k gS rFkk tks Lo;a o`f¼ djus esa rFkk vius dks cuk,
j[kus esa l{ke gS vkSj ;g çR;{k :i ls mlds vklikl ds i;kZoj.k }kjk çHkkfor
gksrk gSA

,d Lih'kht ds fdlh LFkku ,oa le; esa ik;s tkus okys leku thoksa ds lewg dks tula[;k
(Population) dgk tkrk gSA ,d tula[;k dk ,d fuf'pr fuokl LFkku gksrk gS ftls
bldk çkÑfrd ^okl* (Habitat) dgrs gSA bl izdkj okl og HkkSfrd i;kZoj.k gS ftlesa
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i;kZoj.k ,oa LokLF;,d tho jgrk gSA i;kZoj.k ls mldh vko';drkvksa dh iwfrZ gksrh gSA mnkgj.k gkFkh dh
i;kZoj.kh; vko';drk cu (taxy) gS u fd leqnzA vusdksa izdkj ds Lih'kht ftudh
vko';dkrk,a leku gsa ,d gh okl esa jg ldrs gSaA mnkgj.kkFkZ leqnz esa g~osy] leqnzh ?kksM+k]
lhy] ikniIyod] leqnzh ohM vkSj vusdksa izdkj ds tho jgrs gSaA ou] leqnz] unh] vkfn okl
ds dqN mnkgj.k gSaA ftls lkeU; Hkk"kk esa thoksa dk ̂ irk* dgk tk ldrk gSA okl ds y{k.kksa
dks buds lajpukRed ?kVdksa (fp=k 25-1) ls O;Dr fd;k tk ldrk gSA ;s gSa %

1- Lisl (LFkku)
2- [kk|
3- ty
4- vkoj.k (doj) ;k 'kj.k LFky ('ksYVj)

i`Foh ij eq[;r% pkj okl LFkku gSa % 1- LFkyh; 2- vyo.k ty 3- Tokj uneq[k (tgka
ufn;ka lkxj ls feyrh gSa) vkSj 4- leqnzA ekuo vka=k iQhrkÑfe dk okl LFkku gS vkSj
foxyudkjh yV~Bk (ykWx) (rotting log) dod dkA

[kkn~;

Lisl
ty

'ksYVj
;k
doj

fp=k 25-1% okl ds lajpukRed ?kVdsa

fudsr vkSj tho

izÑfr esa dbZ tkfr;ka (Lih'kht) ,d gh fof'k"V vkokl esa jgrh gSa] ysfdu muds dk;Z
vyx&vyx gksrs gSaA fdlh ,d tkfr }kjk vius vkokl esa fd, tkus okyk izfØ;kRed
vfHky{k.k lkekU; vFkok lkewfgd vkokl dk ̂ fudsr* (fup) dgk tkrk gSA ;|fi tkfr;ksa dk
vkokl ,d izdkj ls mldk ^irk* (tgka og okl djrk gS) gSA fudsr dks mldh ^n{krk*
(profession) le>k tk ldrk gS vFkkZr~ ml tkfr fo'ks"k dh leLr xfrfofèk;ka vkSj vuqfØ;k,aA
fudsr 'kCn dk rkRi;Z gS ,d tkfr fo'ks"k dh lHkh xfrfofèk;ksa vkSj lacaèkksa dk dqy ;ksx
ftlds }kjk og tkfr vius thou&;kiu (vfrthfork) vkSj tuu ds fy, vkokl ds
lalkèkuksa dk miHkksx djrh gSA

fudsr izR;sd tkfr ds fy, vuwBk gksrk gS (fp=k 25-2)] tcfd vusdksa tkfr;ka fey&tqydj ,d
gh izdkj ds vkokl esa jg ldrh gSaA fdlh ,d vkkokl esa nks Lih'khtksa dk fudsr ,d&lk ugha
gks ldrk] D;ksafd ;fn nks tkfr;ka ,d gh fudsr esa jgsaxh rks os ,d&nwljs ds lkFk rc rd LièkkZ
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i;kZoj.k ,oa LokLF; djsaxs] tc rd fd muesa ls ,d ogka ls gV u tk, vFkok foLFkkfir u gks tk,A mnkgj.k ds
fy,] dhVksa dh fofHkUu iztkfr;ka ,d gh ikSèkksa ds uk'kd (iSLV) gks ldrs gSa] ysfdu pwafd os
ml ikSèkksa ds vyx&vyx Hkkx dks [kkrs gSa] blfy, lkFk&lkFk jg ldrs gSa (fp=k 25-3)A

cdjk

?kkl

phaVh] dhV

flagxk;

iQy

ykseM+h eqxhZ

eNyh dsadM+k

àsy lhih] ?kksa?kk

fp=k 25-2% ekuo dk ikfjfLFkfrdh fudsr

iQhrk eRdq.k

izjksg 'kyHk
fMaHkd

lfiZy i=k lqjHkd

ewy v'kudkjh 'osrxzo

fp=k 25-3% ,d gh ikSèkksa ds vyx&vyx Hkkxksa dks [kkus okys

dhVksa dh fofHkUu tkfr;ka
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i;kZoj.k ,oa LokLF;ou dh ouLifr ,slk nwljk mnkgj.k gSA ou esa vusdksa ikni tkfr;ka gks ldrh gSa] D;ksafd os
vyx&vyx fudsrksa esa jgrs gSaµyacs o`{k] NksVs o`{k] {kqi] >kM+&>a[kkM vkSj ?kklsaA mudh maQpkbZ
vyx&vyx gksrh gS vkSj izdk'k rFkk iks"kdksa ds lanHkZ esa mudh vko';drk,a Hkh fHkUu gksrh gSa]
blfy, os lHkh ,d lkFk thfor jg ldrs gSa (fp=k 25-4)A

fp=k 25-4% m".kdfVcaèkh o"kkZ ou dk Lrj.k (Lrj foU;kl) (ou ikfjra=k)

izkf.k;ksa (tarqvksa) ds fudsr esa ik, tkus okys lcls vfèkd egRoiw.kZ lalkèku [kk| vkSj 'kj.k gSa]
tcfd ikSèkksa ds ekeyksa esa ;s ueh vkSj iks"kd (iQkWLiQksjl vkSj ukbVªkstu) gSaA

vuqdwyu

izR;sd tho vius fof'k"V vkokl esa jgus ds ;ksX; gksrk gSA vki tkurs gSa fd ukfj;y ty esa
mxus ds fy, vuqdwfyr gksrk gS] tcfd maQV e#Hkwfe esa thou&;kiu ds fy,A

bl izdkj vuqdwyu ^^fdlh tho ds thou dh og foèkk ;k lajpuk ;k O;ogkj vFkok
izdVu dh fLFkfr gS] ftlls fd tho fdlh fo'ks"k okrkoj.k esa thfor jgrk gSA**

eNyh esa Dykse (fxy) vkSj ia[k gksrs gSaA ;g muds tyh; thou ds vuqdwyu dk ,d mnkgj.k
gSA tyh; iq"ih ikniksa esa nk# (dk"B) ugha curh gS vkSj mudh tM+sa de ifjof/Zr gksrh gSaA ;g
muds tyh; okrkoj.k esa vuqdwyu dks gh n'kkZrs gSaA fdlh tho dk vuqdwyu mldh lajpuk]
O;ogkj vFkok 'kjhj dh fØ;kfofèk esa ns[kk tk ldrk gSA vuqdwyu ds vkuqoaf'kd vkèkkj gksrs
gSa vkSj mlh ds vuq:i thoksa esa ifjoèkZu gq, gSa rFkk fodklh; izfØ;k }kjk vius dks lgt vkSj
iw.kZ cuk;k gSA

uhps ,sls ewyHkwr vuqdwyuksa ds mnkgj.k fn, x, gSa] tks izkf.k;ksa vkSj ikniksa dks futh okrkoj.k
esa thfor jgus esa lgk;rk djrs gSaA

µ i{kh dh pksap dh vkÑfr nkuk pqxus ds mi;qDr gksrh gS (fp=k 25-5d)A

yacs vxzlkjh o`{k

l?ku (fdjhV)

y?kq o`{k

>kfM+;ka

'kkd

50 eh-

40 eh-

30 eh-

20 eh-

10 eh-
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i;kZoj.k ,oa LokLF; µ izk.kh ftl izdkj dh tyok;q esa jgrk gS] mlh ds vuqlkj gh mlds ykse (iQj) iyrs vFkok
eksVs gksrs gSaA

µ ok;q esa mM+us ds fy, gh if{k;ksa esa fiPN (;k ij) vkSj i{k (MSuk) gksrs gSaA

µ dqN ikSèkksa dh ifÙk;ksa vkSj ruksa ij dkaVs ekStwn gksrs gSa] tks 'kkdkgkfj;ksa ls mudh j{kk djrs
gSa (fp=k 25-5[k)A

fp=k 25-5 (d) if{k;ksa dh pksap ds izdkj esa vuqdwyu % fofHkUu izdkj ds if{k;ksa
dh pksap fHkUu&fHkUu izdkj ds [kk| inkFkks± dks [kkus ds fy, vuqdwfyr gksrs gSaA

([k) j{kk ds fy, dkaVs;qDr ikSèkk

ikBxr iz'u 25-1

1. la?kVuksa ds fofo/ Lrjksa ds uke crk,aA
............................................................................................................................

2. ifjfLFkfrdh 'kCn dh ifjHkk"kk fy[ksA
............................................................................................................................

3. i`Foh ij thouk/kj (life support) ds rhu HkkSfrd ra=kksa ds uke fy[ksaA
............................................................................................................................

4. i;kZoj.k ds eq[; ?kVdksa ds uke crkb,A
............................................................................................................................

5. i;kZoj.k ds fofHkUu HkkSfrd dkjdksa ds ckjs esa ppkZ djsaaA
............................................................................................................................

6. okl dks thoksa dk irk vkSj fudsr dks bldk ^O;olk;* D;ksa dgk tkrk gS\ fl¼ djsA
............................................................................................................................

7. ^^eNyh ds i[k mlds tyh; thou gsrq vuqdwyu gSa** bl dFku dk rkRi;Z D;k gS\ O;k[;k
djsaA
............................................................................................................................

yEch iryh pksap dhpM+ ls Ñfe;ksa
dks fudkyus esa ykHknk;d gksrh gS

rksrksa dh n`<+ pksap n`<+iQy (uV)
dks VqdM+s&VqdM+s djus esa ykHkizn gSa

piVh pksap ls ty esa ls eNyh] dhV
vkSj ikS/ksa dk [kkus esa lgk;rk feyrh gS

(d)

([k)
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i;kZoj.k ,oa LokLF;Lih'kht

;fn vki lw;Zehu (sunfish) dks nks rykcksa ls ysa vkSj mUgsa lkFk&lkFk ,d gh rykc esa j[ksa rks
muesa ijLij iztuu gksxkA ;gka nksuksa gh lw;Zehu ,d gh Lih'kht ds gSaA Lih'kht dh ifjHkk"kk bl
izdkj nh tk ldrh gS % thoksa dk ,d lewg tks vkil esa liQyrkiwoZd iztuu vkSj tuu dj
ldrs gks bUgsa LFkku vkSj dky ds vuqlkj NksVs lewgksa esa vyx fd;k tk ldrk gS rFkk bls
tula[;k (lef"V&population) dgk tkrk gSA mnkgj.k ds fy, euq"; vyx&vyx HkkSxksfyd
{ks=kksa esa jgrs gSa ysfdu lHkh ,d gh Lih'kht ds varxZr vkrs gSaA og gSa gkseks lSfi;UlA

25-2 tula[;k

^tula[;k* dh ifjHkk"kk bl izdkj dh tk ldrh gS %

^^fdlh fuf'pr le; esa ,d fof'k"V HkkSxksfyd LFky esa ekStwn ,d gh iztkfr ds eqDr :i ls
var%iztuu djus okyk O;fDr;ksa dk lewgA**

tula[;k ;k vkcknh dh viuh fo'ks"krk,a gksrh gSa] tks O;fDr;ksa ls fHkUu gksrh gSa] ftuls tula[;k
curh gSA mnkgj.k ds fy,] (d) ,d O;fDr tUe ysrk gS vkSj ej tkrk gS] ysfdu tula[;k u"V
ugha gksrh] pyrh jgrh gSA vkcknh ds vkdkj esa ifjorZu gks ldrk gS] tks vkcknh esa gksus okyh
tUe vkSj e`R;q njksa ij fuHkZj djrk gSA ([k) O;fDr ;k rks L=kh gS ;k iq#"k] ;qok gS ;k o`¼] ysfdu
fdlh Hkh tula[;k esa L=kh&iq#"k dk ,d fuf'pr vuqikr gksrk gS] ftldk vFkZ gs fd vkcknh
esa L=kh ds izfr iq#"k ds vuqikr esa budk mez Hkh lfEefyr gSA dgus dk eryc gS fd vkcknh
dks dbZ mez lewgksa esa Hkh ckaVk tk ldrk gSA

fdlh tula[;k ds vfHky{k.k fuEu dkjdksa ij fuHkZj djrs gSa %

1- tula[;k dk ?kuRo

2- tkrrk (tUe nj)

3- eR;Zrk (e`R;q nj)

4- izdh.kZu (fo[kjko)

5- tSfod (biotic) foHko

6- o;l~ (vk;q) caVu

7- fo{ksi.k (fMLijlu) vkSj

8- o`f¼ :i

?kuRo % ,d fuf'pr le; esa izfr bdkbZ {ks=k esa O;fDr;ksa dh la[;k dks tula[;k ?kuRo dgk
tkrk gS] tks fd vyx&vyx le; esa vkSj vyx&vyx LFkku ij ?kV&c<+ ldrk gSA

mnkgj.k ds fy,] vkidks ekulwu ds ekSle esa fdlh ckx (m|ku) esa vfèkd ikni vkSj tarq
tkfr;ka fey ldrh gSaA fdlh Hkh {ks=k esa fdlh [kkl tho ds ?kuRo dk fuèkkZj.k ;kn`fPNd
izfrn'kZ p;u }kjk fd;k tkrk gSA ;g izfrn'kZ ,d fo'ks"k vkdkj ds {ks=k ls fy;k tkrk gS] ftls
ml {ks=k dh oxZ&tkfydk (DokMsªV) dgk tkrk gSA
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i;kZoj.k ,oa LokLF; vfèkdka'k cM+&cM+s py tarqvksa] tSls ck?k] phrk] 'ksj (flag)] e`x (fgj.k) vkfn ds lanHkZ esa
?kuRo dk fuèkkZj.k izR;{k :i ls ,d&,d tarq dh x.kuk ;k fdlh fuf'pr {ks=k esa tarqvksa ds cus
mlds in fpg~uksa (iSjksa ds fu'kku ;k Nki) dh x.kuk dj fd;k tk ldrk gS (fp=k 25-6)A

fp=k 25-6% taxyh tarqvksa ds in fpg~u (eqyk;e xn~nhnkj iSjksa ds Nki@ fu'kku)

euq"; dh tula[;k dh x.kuk dks ̂ tux.kuk* (lsall) dgk tkrk gS vkSj Hkkjr ljdkj }kjk izfr
10 o"kks± dh vofèk ds ckn ;g x.kuk djkbZ tkrh gSA fiQj Hkh tux.kuk esa izR;sd O;fDr dh
x.kuk ;g ns[kdj dh tkrh gS fd og l'kjhj fo|eku gSA

tUenj% ftl nj ls O;fDr (cPps) tUe ysrs gSa vkSj nh xbZ i;kZoj.kh; voLFkkvksa esa euq"; dh
vkcknh esa lfEefyr gks tkrs gSa] dks tUenj dgk tkrk gSA

ekuo ds lanHkZ esa] vkerkSj ij tUenj (uSVsfyVh) dks izfr o"kZ izfr gtkj tUe ds :i esa
vfHkO;Dr fd;k tkrk gSA

e`R;qnj% nh xbZ i;kZoj.kh; voLFkkvksa ds varxZr vkcknh esa ls O;fDr ds ej tkus ls gksus okyh
deh dks eR;Zrk (ekWVsZfyVh) ;k e`R;q nj dgk tkrk gSA

ekuo dh vkcknh ds lanHkZ esa ekWVsZfyVh dks bl izdkj vfHkO;Dr fd;k tkrk gS] izfro"kZ izfr gtkj
e`r O;fDr;ksa dh la[;kA

fc[kjko (fMLilZy) fdlh Hkh vkcknh esa ls O;fDr;ksa dk LFkk;h :i ls vU;=k pyk tkuk
mRizokl(u) (,fexzs'ku) dgk tkrk gS vkSj O;fDr;ksa ds u, {ks=k esa vk tkus dks vkizokl(u)
(behxzs'ku)A izdh.kZu esa nksuksa izdkj dh izfØ;k,a&mRizoklu (O;fDr;ksa dk LFkk;h :i ls nwj fdlh u,
{ks=k esa pyk tkuk) vkSj vkizoklu (O;fDr;ksa dk fdlh u, {ks=k esa vk tkuk) gksrh gSaA

bl izdkj tula[;k dk ?kuRo pkj dkjdksa ij fuHkZj djrk gS%

1- tUenj

2- e`R;qnj

3- vkizoklu vkSj

4- mRizoklu (fp=k 25-7)

HksfM+;k ydM+c??kk (gk;uk)

fcYyh ds infpg~u flag
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i;kZoj.k ,oa LokLF;vkizoklu (+)

?kuRo e`R;qnj (–)tUenj (+)

mRizoku (–)

fp=k 25-7% tula[;k ?kuRo ds izkpy

o;l caVu (vk;q caVu) % izkÑfrd tula[;k ds varxZr lHkh vk;q oxZ ds O;fDr vkrs gSaA vk;q
dk caVu ls rkRi;Z gS fd ml vkcknh esa fofHkUu vk;q oxZ ds O;fDr;ksa dk vuqikr D;k gSA vkcknh
dks eksVs rkSj ij rhu vk;q oxZ esa ckaVk tk ldrk gS %

tuu iwoZ lewg@ oxZ % blds varxZr fd'kksj vkSj cPps gksrs gSaA
tuuh; oxZ % blds varxZr tuu djus esa l{ke O;fDr vkrs gSaA
tuu i'p (tuuksÙkj) oxZ % bl oxZ ds varxZr o`¼ O;fDr vkrs gSa] tks vc tuu djus esa
vleFkZ gSaA

tks tula[;k rsth ls c<+ jgh gksrh gS] mlesa lkekU; :i ls ,sls mez lewg ds O;fDr;ksa dh la[;k
dkiQh vfèkd gksrh gS] tks tuu dj ldrs gSaA fLFkj vkcknh (,slh vkcknh tks u c<+ jgh gS vkSj
u ?kV jgh gS) esa lHkh mez lewg ds O;fDr;ksa dh la[;k yxHkx leku gksrh gS vkSj ßkleku
(fxjrh) vkcknh esa o`¼ yksxksa dh ;k tuu&i'p (tuu u dj ldus ;ksX;) vk;q oxZ ds yksxksa
dh la[;k i;kZIr gksrh gSA

L=kh&iq#"k vuqikr % L=kh&iq#"k vuqikr vkcknh dk ,d egRoiw.kZ i{k gSA ;g vkcknh esa ekStwn
fL=k;ksa vkSj iq#"kksa dh la[;k dk vuqikr gSA

tula[;k o`f¼
fdlh Hkh vkcknh esa O;fDr;ksa dh
la[;k dk c<+uk] fLFkj jguk ;k
mldk ?kV tkuk] vkcknh dk
i;kZoj.k ds lkFk ds lacaèk ij
fuHkZj djrk gS vFkok mlls izHkkfor
gksrk gSA tula[;k esa le; ds
lkFk ,d fo'ks"k <ax ls c<+ksÙkjh
gksrh gS] ftls tula[;k o`f¼ oØ
}kjk fu:fir fd;k tk ldrk gSA
tula[;k o`f¼ oØ ds nks ewy
:i gSa %

1- ^J* vkÑfr dk o`f¼ oØ

2- ^s* vkÑfr ;k flXek:ih òf¼
oØ Fig. 25.8

tula[;k o`f¼

t
ul

a[;
k 
lk
bt

(x) IySV~ks izoLFkk

(d) pj?kkrkadh o`f¼ izkoLFkk

le;@ih<+h

([k) laØe.k izkoLFkk
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i;kZoj.k ,oa LokLF; ^J* vkÑfr ;qDr o`f¼ oØ dk izk:fid rjhdk gS] tks rsth ls tuu djrs gSaA ;s ekSle ds vuqlkj]
i;kZoj.kh dkjdksa] tSls izdk'k] rkieku vkSj o"kkZ esa deh&os'kh (?kV&c<+) ls dkiQh izHkkfor gksrs
gSaA bl izdkj ds oØ esa tula[;k ?kuRo esa rsth ls pj?kkrkadh (T;kferh;) Js<h (izksxzs'ku) esa
o`f¼ gksrh gS ;kuh fd ,d fu;fer le; ds ckn tula[;k ?kuRo nqxquk gks tkrk gSA izÑfr esa
bl izdkj dh pj?kkrkadh o`f¼ rHkh gksrh gS] tc tula[;k ds fy, izpqj ek=kk esa lalkèku
miyCèk gksrs gSaA f'k[kj ij igqapus ds ckn blesa vpkud fxjkoV vFkok deh vkrh gSA ;g deh
i;kZoj.kh ;k vU; dkjdksa ds dkj.k gksrh gSA bl izdkj dh o`f¼ dhV leqnk;ksa esa ns[kh tk ldrh
gS] ftlesa ekulwu ½rq esa foLiQksVd o`f¼ gksrh gS vkSj bl ½rq ds var esa dhV vpkud xk;c
gks tkrs gSaA

tSlk fd fp=k 25-8 esa fn[kk;k x;k gS ^s* vkÑfr oØ ;k flXek:ih oØ (Sigmoid curve)

esa i'p ;k ySx izkoLFkk] o`f¼ izkoLFkk vkSj ,d LFkk;h izkoLFkk gksrh gSA tc dqN tho ,sls {ks=k
ij vk clrs gSa] tks vc rd muls clk gqvk ugha Fkk ;k [kkyh iM+s Fks rks dqN le; (ySx
izkoLFkk) ds ckn tuu fØ;k 'kq: gks tkrh gSA tUenj vkSj e`R;qnj de gksrh gSA o`f¼ izkoLFkk
ds 'kq: gksus ij tula[;k esa dkiQh rsth ls o`f¼ gksrh gS] D;ksafd ogka [kk| i;kZIr gksrk gS vkSj
dksbZ izfr;ksfxrk ugha gksrhA vkf[kj esa [kk| inkFkZ] ty ;k dqN lkèku (;kuh ikSèkksa ds fy, e`nk
esa iks"kd rRo) dh deh ckèkd gks tkrk gS vkSj vkcknh LFkk;h izkoLFkk esa igqap tkrh gSA ,slh
fLFkfr esa tUe vkSj e`R;q nj yxHkx leku gks tkrh gSA

ikBxr iz'u 25-2

1- tUe vkSj e`R;q dh le la[;k okyh tula[;k esa dkSu&lh izkoLFkk gksrh gS\

(d) o`f¼ dh Roj.k@ (xfroèkZu) izkoLFkk ([k) iBkj (IysVks) izkoLFkk
(x) pj?kkrkadh o`f¼ izkoLFkk (?k) o`f¼ dh vkjafHkd izkoLFkk

2- tc vkcknh ogu (ikyu) {kerk rd igqap tkrh gS rks

(d) e`R;q nj ¾ tUe nj ([k) e`R;q nj > tUe nj
(x) e`R;q nj < tUe nj

3- ekuo vkcknh (tula[;k) esa gksrk gS %

(d) ^s* vkÑfr ;qDr o`f¼ oØ ([k) ^v* vkÑfr ;qDr o`f¼ oØ
(x) ^z* vkÑfr ;qDr o`f¼ oØ

tSfod leqnk; (Biological Community) & dk rkRi;Z fofHkUu çtkfr;ksa dh mu tula[;kvksa
ls gS tks ,d LFkku ij jgrh gSaA mnkgj.k ds fy, ,d rkykc esa jgus okys lHkh thfor çk.kh
,d leqnk; dk fgLlk gSaA ,d tSfod leqnk; vtSfod i;kZoj.k ds lkFk ,d ÅtkZ ,oa nzO;
dks feykdj ikfjfLFkfrd&ra=k dk fuekZ.k djrs gSa (fp=k 25-9)A ikfjfLFkfrd&ra=k dk ijkl
ty dh dhpM+ ls ysdj ty çikr ;k ydM+h ds VqdM+s ls ysdj iwjs taxy ;k jsfxLrku rd
gks ldrk gSA
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i;kZoj.k ,oa LokLF;çkf.k;ksa ds lewgksa ,oa muds i;kZoj.k ds varlacaèkksa ds vè;;u dks leqnk;
ikfjfLFkfrdh (Synecology) dgrs gSaA

tSoe.My

i`Foh ij ,oa blds lehi ,d iryh ijr ftlesa thou ik;k tkrk gS] tSoe.My (Biosphere)

dgykrh gSA thou dk vfLrRo fofHkUu çdkj ds thoksa ds :i esa gSA ;s lHkh tSoe.My ds tho
,d nwljs o i`Foh ds HkkSfrd ?kVdksa ij çR;{k ;k vizR;{k :i ls fuHkZj djrs gSaA i`Foh ds rhu
HkkSfrd vo;o & ok;qe.My (Atmosphere)] LFkye.My (Lithosphere) ,oa tye.My
(Hydrosphere) (ok;q] LFky vkSj ty gSaA

ok;qe.My i`Foh dh lrg dks vko`r (?ksjus) djus okyk xSlh; vkoj.k gSA ;g ukbVªkstu]
vkWDlhtu] dkcZu MkbvkWDlkbM vkSj vYiek=kk esa ik;h tkus okyh vU; xSlksa ls feydj cuk gSA

tye.My & i`Foh ij fon~;eku dqy ty gS tks nzo] ok"i ;k tes gq, (ciQZ) :i esa gSA ;g
;k rks vyo.kh; ;k yo.kh; ty gSA

LFkye.My & blesa e`nk vkSj pV~Vku] tks i`Foh ds ry dk fuekZ.k djrs gSa] lfEefyr gSaA

gky gh esa ikfjeaMy (ikfjfLFkfreaMy & Ecosphere) 'kCn lkekU; O;ogkj esa ç;ksx fd;k tk
jgk gSA ;g 'kCn i`Foh ds tSoe.My ltho ?kVdksa o rhu vtSfod eaMyksa & ok;qeaMy] tyeaMy
o LFkyeaMy dks lkewfgd :i ls O;Dr djrk gS vkSj ,d ;wfuV gSA

ikfjeaMy (ikfjfLFkfreaMy) = tSoeaMy $ LFkyeaMy $ tyeaMy $ ok;qeaMy

okLro esa ikfjfLFkfreaMy fo'o dk lcls cM+k ikfjfLFkfrd&ra=k gSaA ikfjfLFkfreaMy vR;ar foLr̀r gS]
vkSj bls ,dy lÙkk ds :i esa vè;;u ugha fd;k tk ldrk gSA bls dbZ fof'kIV dk;Zdkjh bdkbZ;ksa
ds :i esa foHkDr fd;k tkrk gS] ftUgsa ikfjfLFkfrd&ra=k (Ecosystem) dgrs gSaA

25.3 ikfjra=k (ikfjfLFkfrd&ra=k)

ikfjra=k çÑfr dh ,d Loiksf"kr bdkbZ gSA bls çÑfr dh ,d fØ;kRed :i ls Lora=k bdkbZ ds
:i esa ifjHkkf"kr fd;k tkrk gS] ftlesa tho ikjLifjd ,oa vius HkkSfrd okrkoj.k ls fØ;k djrs
gSaA çÑfr esa nks eq[; ikfjra=k gS & LFkyh; (Terrestrial) ,oa tyh; (Aquatic)A

ou] e#LFky ,oa pjkxkg LFkyh; ikfjra=k ds mnkgj.k gSaA

rkykc] >hysa] vknzZHkwfe o yo.kh; ty tyh; ikfjra=k ds dqN mnkgj.k gSaA 'kL; Hkwfe ,oa
tytho'kkyk (,Dosfj;e) ekuo fufeZr ikfjfLFkfrd&ra=k ds mnkgj.k gSaA

thoksa ,oa muds i;kZoj.k dh vU;ksU;fØ;k dk vè;;u dhpM+ ;k isM+ ds ,d dksVj esa fd;k
tk ldrk gS tks cgqr NksVs ikfjfLFkfrd&ra=k gSa] vFkok foLr`r ikfjfLFkfrd&raa=kksa tSls ou] unh
;k leqnz esa fd;k tk ldrk gSA ifjra=kksa dk vkdkj pkgs dqN Hkh gks ysfdu lcksa ds dkiQh
vfHky{k.k ,d tSls gksrs gSaA ge eè;e vkdkj okys rkykc ds ikfjfLFkfrd&ra=k dh lgk;rk ls
bldh lajpuk ,oa dk;Zdkjh vo;oksa dks le>us dk ç;kl djrs gSaA
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i;kZoj.k ,oa LokLF;

fp=k 25.9: ,d ikfjfLFkfrd&ra=k ds vo;o

fp=k 25.10 (rkykc dk ikfjfLFkfrd&ra=k) esa vki ns[krs gSa] fd ;g ikuh dk ,d mFkyk ;k de
xgjk ra=k gS ftls lw;Z dh fdj.ksa Hksn ldrh gSaA blds ry esa volkn (sediments) gSa] ftuls thfor
çkf.k;ksa dks iks"k.k çkIr gksrk gSA blesa thfor çkf.k;ksa ds :i esa NksVs&NksVs rSjrs gq;s ikni] fuefTtr
ouLifr] o tM+ksa okys ikni gSa] vkSj lw{ethoksa ls ysdj cM+h eNfy;k¡ rd fo|eku gSaA bu lHkh
vo;oksa ls rkykc ds ikfjfLFkfrd&ra=k dks ,d fuf'pr vkdkj çnku fd;k tk ldrk gSA

fp=k 25.10: rykc dk ikfjfLFkfrd&ra=k

'olu

lkSj ÅtkZ

jlkjksg.k Hkkstu izkIr
djuk

mRiknd

vtSfod rRo

vi?kVd

vi?kVu e`r
vo'ks"k

mRlthZ O;FkZ inkFkZ
miHkksDrk

iks"kd rRo iks"kd rRo

lkSj ÅtkZ

ikni Iyod
(mRiknd)

(ekalkgkjh) f}rh;d miHkksDrk
dsVSy

tarqIyod
('kkdkgkjh)

izkFkfed miHkksDrk

dey

volkn

(f}rh;d ekalkgkjh)
r`rh;d miHkksDrk

vk/kjh; vdkcZfud vkSj
dkcZfud ;kSfxd

thok.kq vkSj dod
(vi?kVd)

ryh esa ik;s tkus okys
('kkdkgkjh)

izkFkfed mRiknd

tM+;qDr oufLifr
mRiknd

eLd ?kkl
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i;kZoj.k ,oa LokLF;25.3.1 rkykc ds ikfjra=k dh lajpuk

vtSfod ?kVd

1. HkkSfrd vFkok tyok;oh; O;oLFkk & rkykc lkSj fofdj.k çkIr djrk gS] ftlls thou
dks cuk;s j[kus ds fy;s Å"ek ,oa çdk'k ÅtkZ feyrh gSA

(d) çdk'k & LoPN ty ds mFkys (de xgjs) rkykcksa esa lw;Z dk çdk'k ry rd igq¡p
tkrk gSA xgjs rkykcksa esa çdk'k dh Hksnu lhek ty dh ikjnf'kZrk ij fuHkZj djrh gS]
tks ?kqys gq;s d.kksa] iks"kd] vkSj tUrqvksa ,oa ikniksa dh ek=kk }kjk fuèkkZfjr ,oa fu;af=kr
gksrh gSA

([k) rkiØe & lkSj fofdj.k ds Å"eh; çHkko ds dkj.k nSfud (fnu vkSj jkr) o ekSleh
rkipØksa dk fuekZ.k gksrk gSA m".kdfVcaèkh {ks=kksa esa vfèkd rki ifjorZu ugha gksrk gSA
mPp v{kka'kksa ds dkj.k ekSleh rki esa ifjorZu vR;fèkd gksrk gSA

2. vdkcZfud inkFkZ & ty] dkcZu] ukbVªkstu] iQkWLiQksjl] dSfYl;e vkSj dqN nwljs rRo tSls
lYiQj vkSj iQkLiQksjl rkykc dh fLFkfr ij fuHkZj djrs gSA O

2
 vkSj CO

2
 ikuh esa ?kqyh voLFkk

esa jgrh gSaA lHkh tUrq o ikni vius Hkkstu ,oa xSlksa ds vknku&çnku ds fy;s ty ij fuHkZj
djrs gSaA

3. dkcZfud ;kSfxd & rkykc esa lkekU;r;k ik;s tkus okys dkcZfud inkFkZ] ,sehuksa vEy vkSj
g~;wfed vEy (Humic acid) gS vkSj tUrq o ikni Årdksa ds fo?kVu ls izkIr mRikn gksrs
gSaA ;s vkaf'kd :i ls ty esa ?kqys jgrs gSa vkSj 'ks"k volkn (sediment) ds :i esa tek jgrs
gSaA

tSfod ?kVd

1. mRiknd vFkok Loikss"kh & ;s rkykc ds lHkh fo"keikss"kh thoksa ds fy, Hkkstu dk fuekZ.k
djrs gSaA ;s fuEu çdkj ds gksrs gSa %

(v) Iykoh (rSjus okys) ikni (c) tM+&;qDr ikni

(v) Iykoh ikni & budks ikniIyod (phytoplankton) Hkh dgrs gSA (iQkbVks&ikni
+ IykadVu & Iykoh ;k rSjus okyk)A mnkgj.kr;k] Likbjksxk;jk] ;wyksfFkzDl] Mk;Ve
vkSj okWyokWDlA

(c) tM+;qDr ikni & ;s ikni ifjf/ ls ysdj xgu {ks=kksa esa ladsUnzh ijrksa esa ik;s tkrs
gSaA mnkgj.kr;k VkbiQk] lSthVsfj;k] gkbfMªyk] :fi;k] dkjk vkfnA

2. miHkksDrk ;k fo"keiks"kh & ,sls tUrq tks lhèks Loiksf"k;ksa] tSls& dhV ykokZ] VSMiksy] Lusy
(Snail) ;k vU; tUrqvksa (lufiQ'k vkSj ckl) dk Hk{k.k djrs gSaA

3. vi?kVd µ ;g lkjs rkykc esa ik;s tkrs gSa ysfdu eq[;r;k rkykc dh ryh ds volkn esa
fo|eku gksrs gSaA mnkgj.k thok.kq vkSj vU; izdkj ds lw{ethoA
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i;kZoj.k ,oa LokLF; 25.4 ikfjra=k % lajpuk ,oa dk;Z

vki igys gh tku pqds gSa fd çÑfr dh ,d bdkbZ ds :i esa ikfjra=k viuk ,d Lora=k vfLrRo
cuk;s j[kus esa l{ke gS] bl ikB ds vxys Hkkx esa vki ikfjra=k dh lajpuk ,oa dk;Z ds ckjs esa
tkudkjh çkIr djsaxsA çR;sd çdkj ds ikfjra=k ds fy;s tSfod o vtSfod ?kVdksa ds chp dh
vU;ksU;fØ;k esa HkkSfrd lajpuk vfHky{k.kksa dk mn~Hko gksrk gSA eq[; lajpuk y{k.k gS tkrh;
la?kVu (Species composition ikniksa ,oa tUrqvksa ds çdkj) o Lrjhdj.k (Stratification),

fofHkUu Lrjksa ij fofHkUu çtkfr;ksa dk ÅèokZèkj ,oa {kSfrt forj.k)] lajpuk ?kVdksa dks [kk| lacaèkksa
(mRiknd ,oa miHkksDrk) ds :i esa Hkh ns[kk tk ldrk gSA fdlh ,d ikfjra=k esa vusdksa iks"k.k
Lrjksa dk vfLrRo gksrk gS] bu [kk| lacaèkksa dk [kk| Ükà[kyk] (Food chain)  [kk| tky (food

web) o [kM+h iQly (Standing crop) ds :i esa vè;;u fd;k tk ldrk gSA ;s lajpuk ?kVd
,d bdkbZ ds :i esa dk;Z djrs gSa vkSj ikfjfLFkfrd ra=k ds fuf'pr dk;Zdkjh igyqvksa dks tUe
nsrs gSA dqN igyw fuEu çdkj gSa %

mRikndrk] ÅtkZ çokg ,oa iks"k.k&pØ

r`rh;d
miHkksDrk

prqFkZ iks"k.k Lrj
(lokZf/d ekalkgkjh)

izFke iks"k.k Lrj
(ikni)

ikniIyod] ?kkl rFkk o`{k

f}rh;d
miHkksDrk

izkFkfed
miHkksDrk

r`rh; iks"k.k Lrj
(ekalkgkjh)

f}rh; iks"k.k Lrj
('kkdkgkjh)

tarqIyod] fV~MMk rFkk xk;

i{kh] eNfy;ka] HksfM+;k

ekuo] flag

izkFkfed
mRiknd

fp=k 25-11 ,d ikfjfLFkfrd&ra=k esa iks"k.k Lrjksa dk vkjs[kh; fu:i.k

25.4.1 çtkrh; la?kVu

fdlh ,d LFkku ,oa ,d le; esa ik;s tkus okyh vusdksa O;f"V;ksa ds lewg dks leqnk;
(Community) dgk tkrk gSA mnkgj.kr;k ,d m".kdfVcaèkh ou leqnk; esa isM+] yrk,a] 'kkd
o >kfM+;ksa o fofHkUu çdkj ds tUrqvksa dh tkfr;ksa ds lewg dks la?kVu dgk tkrk gSA vkokl dh
mi;qDrrk ,oa tyok;q ds vkèkkj ij çR;sd ikfjfLFkfrd&ra=k dk viuk ,d la?kVu gksrk gSA ;fn
vki ,d ou ,oa pjkxkg ds tUrqvksa ,oa ikni lef"V dh rqyuk djsa rks vki ik;saxs fd os loZFkk
fHkUu gSaA bu nks ikfjfLFkfrd&ra=kksa esa u dsoy tkrh; çdkjksa dh fHkUurk gS oju~ mudh dqy la[;k
,oa tSo inkFkZ esa Hkh fHkUurk gksrh gSA ,d ou ikfjfLFkfrd&ra=k esa vfèkdkfèkd ikni ,oa tUrq
tkfr;ksa dks thou vkèkkj çnku djrk gS] tcfd pjkxkg vis{kkÑr de ikni ,oa tUrq tkfr;ksa
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i;kZoj.k ,oa LokLF;dks thou vkèkkj çnku djrk gSA ,d leqnk; esa dqy tkfr;ksa dh la[;k ,d çdkj ls blds
LFkkf;Ro ,oa ikfjfLFkfrd larqyu (ikfjra=k lkE;koLFkk) dks fuèkkZfjr djrk gSA

25.4.2 Lrjhdj.k

,d ikfjfLFkfrd ra=k esa ikniksa dk ÅèokZèkj ,oa {kSfrt forj.k ikfjfLFkfrd Lrjhdj.k dgykrk
gSA vkius ns[kk gksxk fd ouksa esa fofHkUu Å¡pkbZ;ksa ds o`{k gksrs gSaA lcls cM+s isM+ 'kh"kZ N=k (Nrjh)
dk fuekZ.k djrs gSaA blds ckn NksVs isM+] >kfM+;k¡] 'kkd ,oa ?kkl ik;h tkrh gSaA dqN fcy cukdj
jgus okys tUrq tehu ds uhps ;k o`{kksa dh tM+ksa esa jgrs gSaA

o`{k ds 'kh"kZ ls ysdj ou èkjkry rd çR;sd LRkj dh viuh vfHkyk{kf.kd izkf.ktkr (fauna)
,oa iknitkr (flora) gksrh gSaA bls ou ikfjfLFkfrd ra=k dk ÅèokZèkj Lrjhdj.k dgrs gSaA nwljh
vksj] e:LFkyh; ikfjfLFkfrd&ra=k esa vYi] vfu;fer ikni ,oa tUrq Lrj ik;s tkrs gSaA bu ra=kksa
esa {kSfrt Lrjhdj.k ik;k tkrk gS (dgha&dgha ij tUrq ,oa ikni ik;s tkrs gSa)A

25.4.3 [kk|Ükà[kyk (Food Chain)

ikniksa (mRikndksa) ls çkjaHk djrs gq;s Øe'k% mPprj iks"k.k Lrjksa esa [kk| dk LFkkukUrj.k ftlesa
mPprj iks"k.k Lrj ds çk.kh vius fuEurj iks"k.k Lrj ds çkf.k;ksa dk Hk{k.k djrs gSa] [kk| Ükà[kyk
dgykrk gSA

?kkl → fVM~Mk → esa<d → lk¡i → ckt@fx¼
1 2 3 4 5

1. [kk| Ükà[kyk esa çR;sd lksiku ̂ iks"k.k Lrj* (Trophic level) dgykrk gSA mijksDr mnkgj.k esa
?kkl çFke ,oa ckt iape iks"k.k LRkj ds çfrfufèk gSaA

2. fp=k 25.12 esa [kk| Ükà[kyk ds dqN vkSj mnkgj.k fn;s x;s gaSA

fp=k 25.12: [kk| Ük`a[kyk ds dqN mnkgj.k

?kkl dk eSnku rkykc ou
P = mRiknd H = 'kkdkgkjh C = ekalkgkjh
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i;kZoj.k ,oa LokLF; bu  Ükà[kykvksa dh vki rhu egRoiw.kZ fo'ks"krk,a ns[k ldrs gS %
fucZy thoksa ij 'kfDr'kkyh tho vkØe.k djrs gSaA
izR;sd mPprj iks"k.k Lrj ij çkf.k;ksa dh la[;k de gksrh tkrh gS tcfd vkdkj esa o`f¼
gksrh gSA
[kk| Ükà[kyk esa lksikuksa dh la[;k 4-5 rd lhfer jgrh gSA

,d [kk| Ükà[kyk esa fuEufyf[kr iks"k.k Lrj gksrs gSa %

(i) Loiks"kh (mRiknd) & ;s ikfjfLFkfrd&ra=k esa lHkh vU; çkf.k;ksa ds fy;s [kk| mRiUu djrs
gSaA Loiks"kh çFke iks"k.k Lrj ds çfrfufèk gSa] ;s eq[;r;k gjs ikni gksrs gSa tks çdk'k (lw;Z
ds çdk'k) dh mifLFkfr esa çdk'kla'ys"k.k dh çfØ;k }kjk vdkcZfud inkFkkZsa dks [kk|
inkFkZ (dkcZfud v.kqvksa) esa :ikUrfjr djrs gSaA bls iw.kZ izdk'kla'ys"k.k Hkh dgk tkrk gSA
gjs ikniksa esa çdk'kla'ys"k.k dh çfØ;k }kjk fofdj.k ÅtkZ ds laxzg.k dh dqy nj dks
^lexz çkFkfed mRikndrk* (Gross Primary Productity – GPP) dgrs gSaA bldk ,d
va'k ikniksa }kjk vius mikip;] j[k&j[kko o tuu esa ç;qDr gksrk gSA bu lHkh dk;kZsa ds
fy;s vko';d ÅtkZ 'olu çfØ;k }kjk mRiUu dh tkrh gS vkSj 'ks"k Hkkx 'kq¼ çkFkfed
mRikndrk (Net Primary Productivity – NPP) ds :i esa lax`ghr fd;k tkrk gS tksfd
(vyxs iks"k.k Lrj ij) fo"keiks"kh thoksa ;k miHkksDRkkvksa ds fy, miyCèk jgrk gSA

lexz çkFkfed mRiknrk = usV çkFkfed mRikndrk $ 'olu

;k lexz çkFkfed mRikndrk & 'olu = 'kq¼ çkFkfed mRikndrk

GPP = NPP + R ;k GPP – R = NPP

tSo&ra=k esa mRikndrk ,d lrr çfØ;k gSA ysfdu vyx&vyx ikfjfLFkfrd&ra=kksa esa
;g vyx&vyx gksrh gSA

(ii) çkFkfed miHkksDrk ('kkdkgkjh) & ;s tUrq viuk Hkkstu lhèks gh ikniksa ls ysrs gSa] ;s
çFke Lrj ds miHkksDRkk gSaA vr% çkFkfed miHkksDrk Hkh dgykrs gSa vkSj ;s f}rh; iks"k.k Lrj
dk fuekZ.k djrs gaSA fVM~Mk bldk mnkgj.k gSA vU; mnkgj.k gSa dhV] i{kh] ÑUrd o
tqxkyh djus okys tkuoj] 'kkdkgkjh çk.kh pwafd ikni Årdksa esa lax`fgr ÅtkZ dks tUrq
Årdksa esa ifjofrZr djus esa l{ke gSa] vr% bUgsa ewy m|ksx (key industry) Hkh dgk tkrk
gSA ;s mPp lsyqyksl vkgkj dks ipkus esa l{ke gksrs gSaA

(iii) f}rh;d miHkksDrk (ekalkgkjh) & ekalkgkjh os çk.kh gSa tks nwljs tUrq ;k buds Årdksa dk
vkgkj djrs gSaA vr% ;s f}rh;] r`rh; ;k prqFkZ Lrj ds miHkksDrk gSaA esa<d f}rh; Lrj dk
miHkksDrk gS D;ksafd ;g fVM~Ms dk Hk{k.k djrk gS tks 'kkdkgkjh gSA lk¡i r`rh; Lrj dk
miHkksDrk gS D;ksafd ;g nwljs ekalkgkjh esa<d dk Hk{k.k djrk gSA esa<d] lk¡i] dqÙkk] fcYyh
o ck?k lHkh ekalkgkjh gSaA lkekU;r;k ekalkgkjh thoksa dk vkdkj mPprj iks"k.k Lrj ij
c<+rk tkrk gSA

(v) vi?kVd & ;s [kk| Ükà[kyk ds vafre iks"k.k Lrj dk fuekZ.k djrs gSaA vi?kVd os tho gS
tks leLr iks"k.k Lrjksa ds e`r dkcZfud inkFkZ] ftls vijn (Detritus) dgrs gSa] dk Hk{k.k
djrs gSa vkSj iks"kd rRoksa ds iqu'pØ.k esa lgk;d gksrs gSaA budksa nks lewgksa esa foHkkftr
fd;k tk ldrk gSA lw{e vi?kVd ,oa o`gr vi?kVdA lw{e vi?kVd vR;ar NksVs tho gSa
tSls thok.kq] dod vkSj vkfnthoA o`gr~ vi?kVdksa ds mnkgj.k gSaµfLçaxVsYl] ekbV~l]
feyhihM] Ñfe] iQhrkÑfe] dsdMs+ vkSj ?kksa?ks vkfnA
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i;kZoj.k ,oa LokLF;fof'kIV v'ku lewg (miHkksDrk)

(i) viektZd (Scavengers) & ;s tho e`r ikni ,oa tUrqvksa dks viuk vkgkj cukrs gSa mnkgj.kr%
nhed vkSj chVy vkfn lM+rh ydM+h ls Hkkstu çkIr djrs gSa vkSj buesa vusd vd'ks#dh
tyh; tUrq Hkh 'kkfey gSaA fx¼] xy(leqnzh i{kh)] o ydM+cX?kk viektZd thoksa ds vU;
mnkgj.k gSaA

(ii) loZHk{kh ;k lokZgkjh & loZHk{kh ikni ,oa tUrq lzksrksa dks vkgkj ds :i esa ysrs gSa] mnkgj.k &
ekuoA dqN loZHk{kh tho tSls jsM iQkWDl (yky ykseM+h) ljl iQyksa (berries)] dàrdksa
(Rodents) vkSj e`r thoksa ls vkgkj çkIr djrh gSA vr% ;g 'kkdkgkjh] ekalkgkjh vkSj
viektZd Hkh gSaA

(iii) ijthoh & ;s thfor çk.kh ij fuokl djrs gSa vkSj mlls Hkkstu çkIr djrs gSaA ijthoh ;k
ijiks"kh u dsoy thfor çk.kh ls iks"k.k çkIr djrs gS oju~ mlesa ?kkrd ;k v?kkrd jksx Hkh
mRiUu djrs gSaA

B. [kk| Ükà[kyk esa euq"; dk LFkku & euq"; miHkksDrk gS vkSj ;g çkFkfed] f}rh;d ;k r`rh;d
miHkksDrk Øe esa vofLFkr gks ldrk gS] 'kkdkgkjh euq"; çkFkfed miHkksDrk gSA tc os NksVh eNyh]
ewxhZ ds pwts ;k cdjh dk ekal vkfn vius Hkkstu esa ysrk gS rks og f}rh;d miHkksDrk dgykrk
gS vkSj tc euq"; cM+h eNfy;ksa dk Hk{k.k djrs gSa rks mUgsa r`rh;d miHkksDrk dgk tkrk gSA D;k
vki bl ckr dh O;k[;k dj ldrs gS fd cM+h eNyh NksVh eNyh ;k vU; NksVs tyh; tUrqvksa
dks viuk vkgkj D;ksa cukrh gS\

25.4.4 [kk| tky (Food Web)

çÑfr esa [kk| Ükà[kyk,a ,d i`FkDÑr vuqØe ugha gSa] oju ,d nwljs ls tqM+h gSaA [kk| Ükà[kykvksa
dk ,slk ra=k tks [kk| Ükà[kykvksa ds fofHkUu iks"kd Lrjksa ij ijLij tqM+s gSa vkSj dbZ v'ku lacaèkksa
dk fuekZ.k djrk gS] [kk| tky dgykrk gSA ,d [kk| tky esa ,d iks"k.k Lrj ,d ls vfèkd
[kk| Ükà[kykvksa ls tqM+k gks ldrk gSA ,d lk¡i] ,d esa<d] pwgs ;k fdlh vU; NksVs ÑUrd (jksMsUV)
dk Hk{k.k dj ldrk gSA uhps fn;s fp=k esa lufiQ'k & tUrqIyod vkSj jDrÑfe dks viuk vkgkj
cuk ldrh gSA

lkSj fofdj.k

ikni Iyod

izk.kh Iyod jDrÑfe

lufiQ'k

izhMsf'k;l
fMIVsjk izk.kh

okl LFkyh; dhV

o;Ld dhV

ekuo

o;Ld dhV

esa cnyrk gqvk

fp=k 25.13 : rkykc ds ikfjra=k esa lkekU; [kk| Ük`a[kyk (vksMe }kjk :ikUrfjr)
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 25.3

1. ikfjra=k dks ifjHkkf"kr dhft,A

............................................................................................................................

2. ikfjra=k ds eq[; ?kVd D;k gSa\

............................................................................................................................

3. fdlh ikfjra=k ds fy, vi?kVdksa dh vfuok;Zrk dk dkj.k Li"V djsaA

............................................................................................................................

4. izÑfr esa vi?kVd dh Hkwfedk ;k dk;Z D;k gS\

............................................................................................................................

5. ikS/ksa dks Loiks"kh vkSj izkf.k;ksa dks fo"keiks"kh D;ksa dgk tkrk gS\

............................................................................................................................

6. [kk| Ükà[kyk dk ,d mnkgj.k nhft,A

............................................................................................................................

7. esa<d ds iks"k.k Lrj dk uke crkb;sA

............................................................................................................................

8. lk¡i f}rh;d vFkok r`rh;d miHkksDrk nksuksa gks ldrk gS] le>k;saA

............................................................................................................................

25.4.5 ikfjra=k esa ÅtkZ çokg

ÅtkZ ikfjra=k esa lkSj fofdj.k ds :i esa ços'k djrh gS vkSj mRikndksa }kjk [kk| (ikni tSo
Hkkj) esa ifjofrZr gksrh gSaA ikniksa }kjk lax`ghr [kk| ,oa tSo Hkkj (inkFkZ) ÅtkZ dk jklk;fud
:i gSA mRikndksa ls ;g jklk;fud ÅtkZ [kk| Ükà[kyk ds fofHkUu iks"k.k Lrjksa esa igq¡prh gSA
fofHkUu iks"k.k Lrjksa ij [kk| Ükà[kyk esa ÅtkZ dk LFkkukUrj.k ÅtkZ dk çokg (Energy
Flow) dgykrk gSA

ikfjra=k ds leLr dk;Z blesa ls xqtjrh gqbZ ÅtkZ ds çokg ij fuHkZj djrs gSaA fp=k 25.5 esa ckDl
esa iks"k.k Lrj o ufy;¡k çR;sd iks"k.k Lrj ds vanj ;k ckgj ÅtkZ çokg dks n'kkZrs gSaA ØeorhZ
iks"k.k Lrjksa es ÅtkZ çokg dh ek=kk esa ßkl gksrk gSA tSlkfd ?kVrs vkdkj ds ckWDlksa ,oa de eksVkbZ
dh ufy;ksa }kjk n'kkZ;k x;k gSSA ,slk fdlh iks"k.k Lrj ij ços'k dj jgh ÅtkZ dk iw.kZ:i ls tSo
Hkkj esa :ikUrj.k u gks ikus ds dkj.k gksrk gS ftlds fuEu nks dkj.k gSa %
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i;kZoj.k ,oa LokLF;igyk&ÅtkZ dk ,d Hkkx u"V (mi;ksx esa u yk;s tkuk) gks tkrk gSA

nwljk&ÅtkZ dk ,d Hkkx thoksa ds 'olu dh izfØ;k }kjk mikip; esa ç;qDr gksrk gSA

;fn 'kkdkgkjh 1000 (kcal)&(fdyks dSyksjh) ikni ÅtkZ dk miHkksx [kk| ds :i esa djrs gSa rks
dsoy 100 k gh 'kkdkgkjh Årdksa esa ifjofrZr gksxh vkSj 10 kcal çFke Lrj ds ekalkgkjh ,oa dsoy
1 kcal f}rh; Lrj ds ekalkgkjh dks çkIr gksxhA ;g 10% dk fu;e dgykrk gS (;k vaxwBs dk
ikfjfLFkfrd fu;e) dgykrk gSA tgka ij dsoy 10% ÅtkZ dk gh izokg vxys mPprj iks"k.k
Lrj ij gksrk gSA

fp=k 25.14: ,d ikfjra=k esa ÅtkZ dk çokgA cDls [kMh iQly ds tSo nzO;eku ,oa
ufy;¡k çokgeku ÅtkZ dks n'kkZrh gSaA

ÅtkZ çokg dh leLr çfØ;k dks laf{kIr :i ls fuEu pkj lksikuksa esa O;Dr fd;k tk
ldrk gS%

,d ikfjfLFkfrd&ra=k esa ÅtkZ dk çokg lnSo js[kh; ;k ,dfn'kh; gksrk gSA

[kk| Ükà[kyk ds çR;sd lksiku esa thoksa }kjk çkIr dh xbZ ÅtkZ blds Lo;a ds mikip;
,oa vuqj{k.k (ns[kHkky) esa Hkh ç;qDr gksrh gS vkSj 'ks"k ÅtkZ mPprj iks"k.k Lrj dks
gLrkUrfjr gksrh gSA vr% mÙkjksÙkj iks"k.k Lrj esa ÅtkZ ds çokg esa gzkl gksrk gSA

;g ikfjfLFkfrd ds 10% ds ^vaxwBs ds ikfjfLFkfrd fu;e* dk vuqlj.k djrh gSaA

ÅtkZ LFkkukUrj.k [kk| Ükà[kyk ds pkj ;k ik¡p lksikuksa rd gh lhfer gksrk gSaA

25.4.6 ikfjfLFkfrd fijkfeM

[kM+h iQly dk vk'k; fdlh le; fo'ks"k esa fofHkUu iks"k.k Lrjksa ij tSo inkFkZ ;k ÅtkZ dh ek=kk
ls gS] ;g fdlh ikfjfLFkfrd&ra=k dk nwljk eq[; vfHky{k.k gS] ;g fuEu :iksa esa vfHkO;Dr
fd;k tk ldrk gS %

tSo Hkkj (Biomass) la[;k (Number) ;k çR;sd iks"k.k Lrj ij dqy fu;r ÅtkZ

;s rhu iSjkehVj ikfjfLFkfrd ra=k dks ,d fuf'pr lajpuk çnku djrs gSaA bls vkèkkj esa mRikndksa
,oa ØeorhZ iks"k.k Lrjksa ij Js.kh :i (Lrj :i) esa iznf'kZr fd;k tkrk gSA ;g Øe'k% <ky;qDr
fijkfeM vkdkj dk gksrk gSA
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i;kZoj.k ,oa LokLF; [kM+h iQly dks vkys[kh fu:i.k (graphical representation) dh la[;k] tSo Hkkj ;k ÅtkZ dks
iznf'kZr djus okyk Øe'k% la[;k&fijkfeM] tSo Hkkj fijkfeM vkSj ÅtkZ fijkfeM dgykrk gSA
lkewfgd :i ls ;s ikfjfLFkfrd fijkfeM (Ecological pyramids) dgykrs gSaA uhps dqN
fijkfeMksa ds mnkgj.k fn;s x;s gSaA

fp=k 25.15 ikfjfLFkfrd fijkfeM (P = mRiknd_ C1 = 'kkdkgkjh] C2 = ++çkFkfed ekalkgkjh_
C3 = f}rh;d ekalkgkjh)

ikBxr ç'u 25.4

1. ,d [kk| Ükà[kyk esa vfèkdre fdrus lksiku gks ldrs gSaA

............................................................................................................................

2. ,d ikfjfLFkfrd&ra=k esa ÅtkZ çokg js[kh; D;ksa gksrk gS\

............................................................................................................................

3. ifjHkkf"kr dhft,& (d) tSo Hkkj ([k) la[;k&fijkfeM

............................................................................................................................

4. leqnk; Lrjhdj.k dk D;k vFkZ gS\

............................................................................................................................

O;f"Vxr (la[;k ha0.1) tSo Hkkj (mgm–3)

tSo Hkkj (gm–2) ÅtkZ izokg (fdyks dSyksjh m–2 o"kZ–2)
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i;kZoj.k ,oa LokLF;25.5 ikfjra=kksa ds çdkj & izkÑfrd ,oa ekuo&#ikarfjr

vkidks çkÑfrd vkSj ekuo fufeZr (:ikUrfjr) ikfjra=k ds ?kVdksa] lajpuk ,oa dk;k±s dk iwoZKku
gSA vc vki vklkuh ls vius vkl&ikl ds dqN ikfjfLFkfrd&ra=kksa dks igpku ldrs gks vkSj
mudk vè;;u dj ldrs gksA ikfjfLFkfrd&ra=kksa dk oxhZdj.k (çkÑfrd ;k ekuo :ikUrfjr)
mudh lkSj ÅtkZ ;k vU; çkÑfrd ÅtkZ lzksrksa ;k moZjdkas vkSj thok'e b±èku ij fuHkZjrk ds vkèkkj
ij fd;k tk ldrk gS] çkÑfrd ikfjfLFkfrd&ra=k ds mnkgj.k gSaµrkykc] >hysa] pjkxkg] nyny]
?kkl ds eSnku] e:LFky] ,oa ouA ;s gekjs çkÑfrd lalkèku gSa vkSj gesa [kk|] b±èku] pkjk ,oa
vkS"kfèk;ak çnku djrs gSaA euq"; }kjk ifjofrZr ikfjfLFkfrd&ra=k euq"; dh vis{kkÑr vPNh
thou&'kSyh ds fy;s euq"; }kjk cuk;s o çcafèkr fd;s tkrs gSaA uxjh; ikfjfLFkfrd&ra=k] xzkeh.k
ikfjfLFkfrd&ra=k] Ñf"k ikfjfLFkfrd&ra=k] tyh; [ksrh ,oa varfj{k ;ku ekuo }kjk ifjofrZr
ikfjfLFkfrd&ra=k gSA

tSfod vU;ksU; (ikfjra=k) fØ;k,a

fdlh {ks=k dk tSfod leqnk; ;k ikfjra=k ikjLifjd fØ;kvksa dk tfVy tkyØe gSA

,d gh tkfr ds fofHkUu O;fDr;ksa ;k O;f"V;ksa ds chp gksus okyh ikjLifjd fØ;k dks
vkarjtkrh; (baVªk LiSlhfiQd) vU;ksU; fØ;k dgrs gSa] tcfd fdlh leqnk; ds fofHkUu
tkfr;ksa ds O;fDr;ksa ;k O;f"V;ksa ds eè; gksus okyh ikjLifjd fØ;k dks varjkiztkrh; (baVj
LiSlhfiQd) vU;ksU; fØ;k dgk tkrk gSA

ftu thoksa dh iks"k.k jhfr ,d gh gksrh gS] muesa vU;ksU; fØ;k ds dkj.k izk;% izfrLièkkZ gksrh
gSA ,d leqnk; ds O;f"V [kk|] LFkku vkSj laxe ds fy, ,d&nwljs ls LièkkZ djrs gSaA mnkgj.k
ds fy,] ;fn ,d fcYyh ,d pwgk [kk tkrh gS rks nwljh fcfYy;ka tks bl pwgs dks [kkus dk iz;kl
dj jgh gksrh gSa] mUgsa f'kdkj ds fy, ,d pwgk de iM+ tkrk gSA lkai Hkh pwgksa dks [kkrk gS] ;kuh
og nwljk ijHk{kh gS] vr% mlds fy, Hkh jkr esa Hkkstu ds fy, ,d pwgk de iM+ tk,xk] ;fn
fcYyh pwgs dks [kkus esa liQy gks tkrh gS rksA oSls rks fcYyh vkSj lkai ds chp izR;{k izfr;ksfxrk
mruh vfèkd ugha gS] D;ksafd muds f'kdkj djus dk le; vyx&vyx gSA os nksuksa vkSj Hkh dbZ
izdkj ds [kk| inkFkZ [kkrs gSaA blfy, ;gka tks izfr;ksfxrk gS] og varjtkrh; ds lkFk&lkFk
vkarjktkrh; Hkh gSA

varjtkrh; lacaèk izR;{k vkSj fudV dk Hkh gks ldrk gS] tSlk fd 'ksj vkSj e`x (fgju) ds chp
gksrk gSA ;g lacaèk vizR;{k vkSj nwj dk Hkh gks ldrk gS] tSlk fd gkFkh vkSj Hkàx (chVy&,d
izdkj dk dhV)] ds chp gksrk gSA bldk dkj.k gS fd nks tkfr;ksa ds chp dh vU;ksU; fØ;kvksa
ds fy, muds chp lhèks laidZ dh dksbZ vko';drk ugha gksrhA pwafd ikfjra=k ,d&nwljs ls tqM+s
gksrs gSa blfy, tkfr;ka eè;LFkksa ds }kjk Hkh ,d&nwljs ij izHkko Mky ldrs gSa] tSlk fd lk>s
lalkèkuksa ;k mHk;fu"B nq'euksa ds ekeyksa esa gksrk gSA vyx&vyx varjtkrh; vU;ksU; fØ;kvksa
ds fy, fof'k"V 'kCnksa dk iz;ksx fd;k tkrk gSA ;g bl rF; ij fuHkZj djrk gS fd vU;ksU; fØ;k
tkfr;ksa dh O;f"V ds fy, ykHkdj] gkfudj ;k ykHk&gkfu ls jfgr gSA nks tkfr;ksa ds chp ftrus
Hkh izdkj dh vU;ksU; fØ;k,a gks ldrh gSa] lkj.kh 1 esa nh tk jgh gSaA
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i;kZoj.k ,oa LokLF; lkj.kh 1% laHkkfor tSfod vU;ksU;&fd;k,a nks tkfr;ksa ds chp

Øe vU;ksU; fØ;k ,d tkfr dk vU;ksU;&fØ;k dk urhtk
la[;k dk izdkj nwljs ij iM+us

okyk ifj.kke

1- ½.kkRed vU;ksU; fØ;k,a

(i) vHkksftrk (vesUlsfyTe) 0 ,d iztkfr fu"ksfèkr] tcfd nwljh tkfr
vizHkkfor gksrh gSA

(ii) ijHk{k.k $ ijHk{kh&f'kdkj lacaèkrk ,d tkfr (ijHk{kh)
dks ykHk tcfd nwljh tkfr;ksa (f'kdkj) ds
fy, uqdlku vkSj fu"ksèk gksrk gSA

(iii) ijthfork $ ,d tkfr (ijthoh) ds fy, ykHknk;d vkSj
nwljh Lih'kht (iks"kh vkfrFks;) dks uqdlku

(iv) izfrLièkkZ 0 nksuksa Lih'khtksa ij izfrdwy izHkko iM+rk gS

2- /ukRed (ikWftfVo) lkgp;Z

(i) lgHkksftrk $0 ,d Lih'kht (lgHkksth) dks ykHk tcfd
nwljs Lih'kht ds fy, mnklhu vU;ksU; fØ;k,a

(ii) mnklhurk (rVLFkrk) 00 nksuksa esa ls dksbZ Hkh Lih'kht (nwljs iks"kh ij)
izHkko Mkyrk gS vkSj u gh dksbZ uqdlku ;k
fu"ksèk djrk gSA

(iii) lgksidkfjrk $$ nksuksa tkfr;ksa ds fy, vU;ksU; fØ;k vuqdwy
gSA

3- vU;ksU; fØ;k,a

(i) rVLFkrk 00 dksbZ Hkh tkfr nwljh tkfr dks izHkkfor ugha
djrh gSA

$ ¾ ykHknk;d] µ ¾ gkfudkjd] 0 ¾ vizHkkfor rVLFk

vU;ksU; fØ;k,a fofoèk izdkj dh gks ldrh gSa %

1- vHkksftrk ;g nks Lih'kht+ksa ds chp udkjkRed@ ½.kkRed lkgp;Z gS] ftlesa ,d tkfr nwljh
tkfr dks gkfu igqapkrh gS ;k ml ij jksd yxkrh gS] ysfdu vius mQij dksbZ izfrdwy vlj ugha
iM+us nsrhA vius ij izfrdwy izHkko iM+us ;k vU; Lih'kht+ dh ekStwnxh ds dkj.k uqdlku gks
ldrk gSA izfrtSfodksa dk lzo.k djus okys tho vkSj blds }kjk lanfer gksus okys tho nksuksa
feydj vHkksftrk dk mnkgj.k izLrqr djrs gSaA

mnkgj.k ds fy, ,d dod dks gh ysa] ftls cM+s iQiwQan ;k isfuflfy;e dgk tkrk gSA ;g
dod isfuflfy;e uked izfrtSfod mRiUu djrk gS] tks dbZ izdkj ds thok.kqvksa dh o`f¼ dks
lanfer djrk gSA blls bldk izR;{k ykHk ;g gksrk gS fd thok.kqvksa dks izfrLièkkZ ls gVk fn,
tkus ds dkj.k isfuflfy;e dks vius fy, vfèkd ek=kk esa [kk| inkFkZ miyCèk gks tkrk gSA
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i;kZoj.k ,oa LokLF;

Dodder, a parasitic plant is eating up a bush

(a) (i)
(ii)

Dodder, a leafless parasitic plant,
growing on the leaf of a grass tree

(b) infections. A mass of large round worms from a human infestaticAscaris lumbricoides

ijHk{k.k % bl izdkj dh ikjLifjd fØ;k esa ijHk{kh vius ls fHkUu tkfr ds izk.kh] ftls f'kdkj
dgk tkrk gS] dks idM+rk] ekjrk ;k [kk tkrk gSA bl lacaèk ls ijHk{kh dks lgt :i esa ykHk
igqaprk gS] tcfd f'kdkj dks uqdlkuA rsanqvk] ck?k vkSj phrk tSls ijHk{kh rst xfr] nkarksa vkSj
u[kjksa (iatksa) dk mi;ksx vius f'kdkj dk vk[ksV djus ds fy, djrk gS vkSj mls ekj nsrk gSA

ijthfork % bl vU;ksU; fØ;k esa ,d tkfr dkss gkfu gksrh gS rks nwljs dks ykHkA ijthfork NksVs
vkdkj ds thoksa ;k ijthfo;ksa esa gksus okyh fØ;k gS] tks nwljh tkfr;ksa ds vanj ;k ml ij thfor
jgrs gSaA ijthoh ftlds vanj ;k ftl ij jgrs gSa] mls ijiks"kh dgk tkrk gS] ftlls fd ijthoh
dks viuk iks"k.k rFkk izk;% vkJ; Hkh feyrk gSA

;gka ijthoh ykHkkfUor gksrs gSa vkSj ijiks"kh dks gkfu gksrh gSA cgqr ls tho tSls thok.kq vkSj
fo"kk.kq ikSèkksa fp=k vkSj tarqvksa (fp=k 10[k) ds ijthoh gSaA ikSèks] tSls vejcsy ikni (dLdqqVk)
(fp=k 25-16(d) dk iqu% lanHkZ xzg.k djsa) vkSj felYVks (yksjSUFkl)] ijthoh ikni gSa] tks iq"ih
ikniksa ij thou&;kiu djrs gSaA iQhrkÑfe] xksyÑfe] eysfj;k ijthoh] vusdksa thok.kq] dod
vkSj fo"kk.kq ekuo ds ijthoh gSaA

(d)(i) vejcsy] ,d >kM+h  ij (ii) vejcsy] fcuk iÙkksa okyk ikni]
ijthoh ikni :i esa o`f¼ ?kkl o`{k (xzkl Vªh) ds iÙkksa ij jgus
djrs gq, okyk

([k) ,sLdsfjl yqfEcdkW;Mht dk laØe.k ekuo xzluh ls izkIr yacs xksy Ñfe;ksa dk <sj

fp=k 2516% ijthoh&ijiks"kh lacaèk (d) ikni ijthoh % vejcsy (dLdqVk) ,d izdkj dk
ijthoh [kj&irokj (ohM) gS tks gjs] thfor ikni ls lVdj ueh vkSj iks"k.k izkIr

djrk gSA ([k) tarq ijthoh % ,sLdsfjl ;k xksyÑfe ('kjhj ds) vanj jgus

okyk ijthoh tks ekuo vka=k esa ik;k tkrk gS
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i;kZoj.k ,oa LokLF; LièkkZ (izfr;ksfxrk) ;g nks leqnk;ksa ds chp dh vU;ksU; fØ;k gS] ftlesa dqN gn rd nksuksa
dks gkfu gksrh gSA tc nks leqnk; ;k Lih'kht+ dks fdlh ,sls vfuok;Z lalkèku dh t:jr gksrh
gS] tks de ek=kk esa miyCèk gksrs gSa rks mudks ikus ds fy, nksuksa ds chp LièkkZ gksrh gSA ;g
vfuok;Z lalkèku [kk|] ty] vkJ;] foJke LFky] laxe&lkFkh ;k LFkku gks ldrk gSA ,slh LièkkZ
fuEu izdkj dh gks ldrh gS %

1- varjtkrh; izfr;ksfxrk % fdlh ,d vkokl ds nks fofHkUu tkfr;ksa ds O;f"V;ksa ds chp gksus
okyh LièkkZ vkSj 2- vakrjtkrh; izfr;ksfxrk ,d gh tkfr ds O;f"V;ksa ds chp gksus okyh LièkkZA
pwafd vkarjiztkrh; izfr;ksfxrk ,d gh tkfr ds lnL;ksa ds chp gksrh gS] vr% ;g dkiQh rhoz ;k
izpaM gksrh gSA

lgHkksftrk % bl izdkj ds lacaèk esa ,d tkfr dks rks ykHk feyrk gS] tcfd nwljh dks u ykHk
gksrk gS vkSj u gh gkfu gksrh gSA dqN tkfr;ka vU; tkfr;ksa ls vkJ; ;k ifjogu (,d LFkku ls
nwljs LFkku rd vkus&tkus) dk ykHk ikrh gSaA mnkgj.k ds fy,] pw"kd eNyh] jseksjk dks ysa] tks
vius 'kh"kZ ds f'k[kj ij ekStwn pw"kdksa }kjk izk;% 'kkdZ uked eNyh ls fpid tkrh gSa] blls
jseksjk dks laj{k.k] eqÝr dh lokjh ds lkFk&lkFk 'kkdZ ds Hkkstu esa ls cpk gqvk Hkkstu Hkh fey
tkrk gSA nwljh vksj] 'kkdZ dks blls dksbZ ykHk ugha feyrk vkSj u gh bl izdkj ds lkgp;Z
(lkFk&lkFk jgus) 'kkdZ ij dksbZ izfrdwy izHkko gh iM+rk gSA ̂ lgHkksftrk* dk nwljk mnkgj.k o`{kksa
vkSj vfèkiknih; ikSèkksa ds chp dk lacaèk gSA vfèkikni vU; ikSèkksa tSls iQuZ] ekWl vkSj vkfdZMkas
dh lrg ij jgrs gSa vkSj o`{kksa dh lrg dk mi;ksx voyac rFkk lw;Z dk izdk'k vkSj ueh izkIr
djus ds fy, djrs gSaA bl lacaèk ls o`{k dks dksbZ ykHk ugha feyrk vkSj u gh mls dksbZ gkfu
igqaprh gSA

6- lgksidkfjrk (E;wP;wvkfyTe) % ;g nks tkfr;ksa ds chp dk fudV (?kuk) lkgpk;Z gS]
ftlesa nksuksa dks ykHk feyrk gSA mnkgj.k ds fy,] leqnzh ,suheksu] ,d ukbMsfj;k izk.kh dks gh ysaA
;g lkèkq (gjfeV) dsdM+k ds dop ls fpiddj ifjogu vkSj u,&u, [kk| inkFkks± dk ykHk
mBkrk gS] tcfd leqnzh ,suheksu lkèkq dsdM+k dks Nn~ekoj.k (Nn~e$vkoj.k) iznku djrk gS rFkk
na'kdkjh (Mad ekjus okyh) dksf'kdkvksa }kjk laj{k.k Hkh (fp=k 25-17)A

fp=k 25-17% leqnzh ,suheksu] lkèkq dsdM+k }kjk vkckn dop ls fpidk gqvk

fiQj Hkh lgksidkfjrk ds dqN ,sls mnkgj.k gSa] tgka vU;ksU; fØ;k djus okyh tkfr ,d&nwljs ds
fcuk thfor ugha jg ldrh gS] D;ksafd thfor jgus ds fy, os ,d&nwljs ij iw.kZ :i ls fuHkZj
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i;kZoj.k ,oa LokLF;gksrs gSaA bl izdkj ds fudV lkgp;Z dks lgthou ;k lgthfork (symbiosis) dgk tkrk gSA
bl izdkj ds fudV lgksidkjh lkgp;Z dk ,d mnkgj.k gS % nhed vkSj muds vkarksa esa jgus okys
d'kkHkh izkf.k;ksa dkA nhed ydM+h [kk ldrh gS] ysfdu ydM+h dks ipkus ds fy, muds ikl
dksbZ izfd.o (,Utkbe) ugha gksrkA ijarq mudh vkarksa esa dqN d'kkHkh izksfVLV (izksVksT+kksvk&izk.kh)
izk.kh gksrs gSa] ftlesa nhedksa }kjk [kkbZ xbZ ydM+h dks ipkus ds fy, vko';d izfd.o gksrs gSa
vkSj tks bls 'kdZjk esa cny nsrs gSaA d'kkHkh izk.kh blesa ls dqN 'kdZjk dk mi;ksx vius mikip;
ds fy, djrs gSa vkSj 'kdZjk dh i;kZIr ek=kk nhed ds fy, NksM+ nsrs gSaA nhed vkSj d'kkHkh nksuksa
gh izk.kh ,d&nwljs ds fcuk thfor ugha jg ldrs gSaA lgthou dk ,d lqifjfpr mnkgj.k iq"iksa
ds ijkx.k esa ns[kus dks feyrk gS] tgka iq"ih ikni eèkqefD[k;ksa }kjk ijijkfxr gksrs gSa] ftUgsa ikSèkksa
ls edjan ikus dk ykHk feyrk gSA nksuksa ,d&nwljs ds fcuk thfor ugha jg ldrs gSaA

ikBxr iz'u 25-5

1- fjDr LFkku Hkjsa

(d) nks thoksa ds chp dk lacaèk] tgka ,d tho ,d izk.kh&nwljs ds cnys ykHk ikrk gS]
---------------------------  dgykrk gSA

([k) fdlh izkÑfrd {ks=k esa ijLij lgu'khyrk vkSj lkeatL; ds lkFk jgus okys rFkk
ykHknk;d vU;ksU;fØ;k djus okys vusdksa tkfr;ksa ds lewg dks --------------------------
dgk tkrk gSA

(x) vfèkdre tula[;k o`f¼ ds foijhr dk;Z djus okys cy dks -------------------------- dgk
tkrk gSA

(?k) dhV&ijkfxr iq"iksa vkSj ijkx.kdkjh dhVksa ds chp dk lkgp;Z dks ------------------------
lkgp;Z dgk tkrk gSA

25-6 ck;kse (Biomes)

tc vki ns'k ds ,d Hkkx ls nwljs Hkkx esa jsyxkM+h ls ;k=kk djrs gSa rks vkidks ckgj ns[kus esa
cM+k vkuan vkrk gSA vkidh jsy ?kus taxyksa] pjkxkgksa] e:LFkyksa] 'kL;Hkwfe o dHkh&dHkh igkM+ksa
ls gksdj xqtjrh gSA ;fn vki nwj ls i`Foh dks ns[krs gks rks ;g ,d lqanj dsykbMksLdksi
(cgqewfrZn'khZ) dh rjg fn[krh gSA ,slk [kwclwjr n`'; dk ;g uewuk tks ns[kus dks feyrk gS bldk
dkj.k bu {ks=kksa esa fofHkUu çdkj ds isM+&ikSèkksa dk ik;k tkuk gSA ikni o`f¼ fdlh LFkku ds
HkkSfrd] e`nh; ,oa HkkSxksfyd vfHky{k.k ij vk/kfjr gksrs gSa] ;s tSoe.My ds foLr`r çkÑfrd
tSo {ks=k gSa] ftUgsa thokse (ck;kse) dgk tkrk gSaA çR;sd ck;kse dh igpku ouLifr ds le:i
tSo:i & tSls ?kkl] e:LFkyh; ikni] i.kZikrh o`{k ls gksrh gSA ck;kse (thokse) ,d foLr`r
ikfjra=k gS tks ,d foLr`r LFkku ?ksjrk gS vkSj fo'ks"k tho ,oa ikni tkfr;k¡ blds çeq[k
vfHky{k.k gSaA ck;kse dk oxhZdj.k bl çdkj fd;k tk ldrk gS %
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i;kZoj.k ,oa LokLF; LFkyh; % ;s ck;kse Hkwfe ij ik;s tkrs gSaA tSls VqUMªk] ou] e:LFky] ?kkl ds eSnku

tyh; % ;s ikfjra=k ty esa ik;s tkrs gSaA ;s fuEu gSaµ

(i) vyo.kh; ty tSls rkykc] >hy vkSj unhA

(ii) yo.kh; tSls leqnz] mFkys leqnzA

25.6.1 LFkyh; thokse (Terrestrial Biomes)

(d) ou (Forest) & ou fo'kkyre ikni la?kVuksa esa ls ,d gSa tks yacs o cM+s ikniksa ls l?ku
:i ls ifjiw.kZ gksrs gSaA ou vusd çdkj ds gksrs gSa tks ml {ks=k fo'ks"k dh tyok;q ij fuHkZj
djrs gSaA ouksa ds eq[; çdkj fuEuor~ gSa %

(i) m".kdfVcaèkh o"kkZ ou (Tropical rain forest)

(ii) 'khrks".k i.kZikrh ou (Temperate deciduous forests)

(iii) cksfj;y ;k mÙkjh 'kadqèkkjh ou (Boreal or north coniferous forests)

1. m".kdfVcaèkh o"kkZ (lnkcgkj&evergreen) ou & ;s ou m".kdfVcaèkh {ks=k esa ik;s tkrs
gSa] tg¡k ij vR;fèkd o"kkZ gksrh gS A ;s ddZ js[kk ,oa edj js[kk ds chp ik;s tkrs gSaA ,sls
lqfodflr ou Hkkjr esa if'peh ?kkV vkSj mÙkj iwohZ fgeky;h {ks=k esa gSa vkSj nf{k.k iwoZ
,f'k;k] if'peh vizQhdk o nf{k.k vesfjdk ds mÙkjh rV ij iQSys gq, gSaA

eq[; fo'ks"krk;sa %

vR;fèkd rkieku ,oa çdk'k rhozrkA

okf"kZd o"kkZ 200 lseh ls vfèkdA

bu {ks=kksa dh e`nk g~;wel ls ifjiw.kZ gSaA

iks"kd rRoksa dh vR;fèkd miyCèkrk ds dkj.k mRikndrk vR;fèkd jgrh gS rFkk tSo
Hkkj o [kM+h iQly dh ek=kk lcls vfèkd gksrh gSA

bl ouLifr esa 200 iQhV yacs lnkcgkj o`{k tSls ck¡l] iQuZ] >kfM+;ka vkfn ik;h tkrh
gSaA vfèkikni vkSj dByrk,a (fy;kukl) Hkh cgqrk;r esa ik;s tkrs gSaA dqN ikni
tkfr;ksa esa ruksa dk oizewy (Buttresses) (vkèkkj iQwyk gqvk) vkSj yVdrh gqbZ
uqdhyh ifÙk;¡k gksrh gSaA

bu ouksa esa vd'ks:dh o d'ks:dh tho tkfr;ksa dk ckgqY; gksrk gSA ou ds èkjkry esa ?kksa?ks]
lsUVhihM] feyhihM vkSj vU; dhV tkfr;¡k lkekU; :i ls ik;h tkrh gSaA jkWdksiQksjl (mM+us
okyk esa<d)] tyh; ljhl`i] fxjfxV vkSj vusdksa i{kh Hkh bu ouksa esa lkekU;r;k ik;s tkrs
gSaA bu ouksa esa Lruèkkjh tUrqvksa easa LykWFk (Sloths)] canj] phaVh[kksj] rsanq,] taxyh fcfYy;ka
vkSj cM+h fxygfj;k¡ ik;h tkrh gSaA
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i;kZoj.k ,oa LokLF;2. 'khrks".k i.kZikrh ou & i.kZikrh ouksa esa o`{kksa dh ifÙk;k¡ ir>M+ (autumn) ½rq esa fxj
tkrh gSa vkSj u;h ifÙk;¡k clar ½rq esa vkrh gSaA ;s ou vfèkdrj mÙkj&if'peh] dsUnzh; vkSj
iwohZ ;wjksi] mÙkj iwoZ vesfjdk] mÙkjh phu] dksfj;k] tkiku] lqnwj iwoZ :l o vkWLVªsfy;k esa
ik;s tkrs gSaA

tyok;q & ;s ou eè;e tyok;qoh; fLFkfr okys {ks=kksa esa ik;s tkrs gSa tSls %

okf"kZd o"kkZ 75 ls 150 lseh rd

'khrdky (tkM+k) 4 ls 6 ekg rd jgrk gS

rkieku 10 ls 20oC ds chp

e`nk Hkwjh ,oa iks"kdksa ls ifjiw.kZ gksrh gSA

iknitkr (flora) ,oa izkf.ktkr (foura) & bl ikfjra=k esa lkekU;r;k vksd] cpZ] ghFk]
fgdksjh] okWl cqM] psLVuV] phM++] lkbizl vkfn ds o`{k ik;s tkrs gSaA vd'ks:dh tUrqvksa esa
gjk vksd 'kyHk] chVy] gjh efD[k;ka] ,fiQM~] lSiÝykbZ o frrfy;k¡ ik;h tkrh gSA iw.kZZr%
?kkl ij fuHkZj jgus okys Ñard izk.kh (jksMsUV)] fgju vkSj ckblu (Bison) izeq[k i'kq gSaA
bu ouksa esa Ñard izk.kh ,d egRoiw.kZ Hkwfedk fuHkkrs gSaA ;s cht] iQy o ifÙk;k¡ [kkrs gSa vkSj
cM+s miHkksDrkvksa dh vis{kk vfèkd [kk| dk miHkksx djrs gSaA 'khrks".k ouksa esa ekalkgkjh
i'kqvksa esa taxyh fcYyh] HksfM+;s] yksefM+;ka] dfi'k mYyw (Tawny Owl) o LiSjks] ckt
(Sparrow, hawk) vkfn ik;s tkrs gaSA bu ouksa esa dkyk Hkkyw] jSdwu (racoons) vkfn
lokZgkjh tUrq ik;s tkrs gaSA

3. 'kadq/kjh ou%& 'kadqèkkjh oukas dks VSaxk (Tanga) ;k cksfj;y (Boreal) ou Hkh dgrs gSaA
;g ,d fu;fer csYV ds :i esa mÙkjh vesfjdk rFkk mÙkjh ;wjsf'k;k rd iQSys gq, gSaA fgeky;
esa ;g ou 1700 ls 3000 ehVj dh ÅapkbZ ij ik;s tkrs gSaA ;s ou vYikbu Vq.Mªk vkSj o`{k
js[kk (Tree line ) ds uhps Åaps <ky ij ik;s tkrs gSaA

tyok;q

tyok;q B.Mh gksrh gSA

6 ekg ls vfèkd yack o dBksj 'khrdky (ekè; okf"kZd rkieku 0o ls de gSa)A

e`nk esa iks"kd rRoksa dk vHkko o mldh izd`fr vEyh; gSA

iknitkr vkSj izkf.ktkr & 'kadqèkkjh ouksa esa vuko`rchth (ftEuksLieZ) 'kadqèkkjh o`{k ik;s
tkrs gSA ;s lnkcgkj] 'kq"drkjksèkh o dkf"By gksrs gSaA cgqr lh tkfr;ksa esa fdjhV (Canopy)
'kaDokdkj gksrk gSA Lizwl] nsonkj] ,oa phM+ bu ouksa dh lkekU; tkfr;¡k gSA budh mRikndrk
vU; ikfjfLFkfrd&ra=kksa ls de gksrh gSA bu ouksa esa cgqr de tho&tUrq ik;s tkrs gSaA
'kkdkgkjh çkf.k;ksa esa yky fxygjh] fgju] cdjh] [kPpj] ckjgflaxk ik;s tkrs gSaA ekalkgkjh
tUrqvksa esa HksfM+;s] ydM+cX?ks] chty fead vkSj Hkkyw ik;s tkrs gSaA dqN lkekU; i{kh ØkWl
fcy] Fkz'kst+ okcZylZ] eD[khekj] jkWfcu o xkSjS;k vkfn Hkh bu ouksa esa lkekU;r% ns[ks tkrs gSaA
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i;kZoj.k ,oa LokLF; ([k) ?kklLFky (?kkl ds eSnku&Grassland)

forj.k µ ?kkl ds eSnkuksa esa ?kkl dk ckgqY; gksrk gSA ;s i`Foh dh lrg ds yxHkx 20% Hkkx
dks ?ksjs gq, gSaA ;s m".kdfVcaèkh vkSj 'khrks".k nksuksa {ks=kksa esa ik;s tkrs gSa tg¡k i;kZoj.kh; fLFkfr;¡k
e:LFky ls vfèkd vPNh gSa] ysfdu isM+ksa dh o`f¼ ds fy;s o"kkZ dh ek=kk i;kZIr ugha gSA ?kkl
ds eSnku ,d bZdksVksu (ecotone & nks ikfjfLFkfrd ra=k ds chp dk {ks=k) & ,d rjiQ ou vkSj
nwljh rjiQ e:LFky ds chp ik;s tkrs gSaA buesa rkieku] vknzZrk] ok;q o lw;Z ds çdk'k dh rhozrk
dk ifjorZu vfèkd gksrk gSA ?kkl ds eSnku fo'o ds fofHkUu Hkkxksa esa vyx&vyx uke ls tkus
tkrs gSaA mnkgj.k % ;s izs;jh] LVsihl] lokuk vkSj iEikl uke ls tkuk tkrk gSaA

m".kdfVcaèkh ?kkl ds eSnkuksa dks lkekU;r;k lokuk dgrs gSaA ;g iwohZ vizQhdk] nf{k.kh vesfjdk]
vkLVªsfy;k esa ik, tkrs gSaA Hkkjr esa lokuk rqY; pjkxkg ds eSnku feyrs gSaA lokuk ,d tfVy
ifjfLFkfrdh&ra=k cukrs gSa ftlesa ?kkl ds lkFk o`{kksa dk ,d lewg gksrk gSA ?kkl ds eSnkuksa dh
e`nk le`¼ vkSj mitkÅ gksrh gSA

iknitkr (flora) ,oa izkf.ktkr (foura) & ?kklksa dk ckgqY; ,oa 'kq"dkojksèkh ikniksa dk
dgha&dgha ij ik;k tkuk bl ikfjfLFkfrd ra=k dk vfHky{k.k gSA ?kkl dh Å¡pkbZ o"kkZ ij fuHkZj
djrh gSa vkSj 0.2 ehVj ls 3 ehVj rd Å¡ph gksrh gSA isM+ksa dh Å¡pkbZ 10 ehVj ls de gksrh gSA
vkJ; ds vHkko esa tUrqvksa dh la[;k cgqr de gksrh gSaA bl ikfjra=k esa cM+s 'kkdkgkjh ckjgflaxk]
çk¡xgkWuZ (mÙkjh vesfjdk)] taxyh ?kksM+k] xèkk] lSxk (,d çdkj dk ckjgflaxk) (;wjsf'k;k) tsczk
o e`x (nf{k.kh vizQhdk) gksrs gSA ekalkgkjh çk.kh la[;k o vkdkj esa dkiQh NksVs gksrs gSaA buds
mnkgj.k dks;ksV] usoyk] csMtlZ (Bedgers)] ykseMh o iQsjsV (usoys dh tkfr dk tkuoj) gSA
ckt] xkSjS;k] ckcZyj (dwdus okyh fpfM+;k)] lksgu fpfM+;k o eksj bu {ks=ksa esa ik;s tkus okys vke
i{kh gSaA ?kkl ds eSnkuksa esa ljhl`i o dhV tkfr;ksa dk Hkh ckgqY; gSA

(x) e:LFky (Desert)

forj.k % e:LFky i`Foh ds tyfoghu catj Hkkx gSa vkSj i`Foh dh lrg dk yxHkx lkroka Hkkx
?ksjs gq, gSaA ikfjfLFkfrd Øe esa ;s tyok;qoh; n`f"Vdks.k ls ,d pje lhek ij gksrs gSa vkSj çk;%
mÙkjh o nf{k.kh xksykèkZ dks ?ksjus okyh nks & ifV~V;ksa esa fLFkr gSa tks ddZ js[kk o edj js[kk ds
vkl&ikl gSaA vizQhdk dk lgkjk e:LFky lcls cM+k gSA Hkkjr dk Fkkj e:LFky vjc vkSj
iQkjl ds lgkjk e:LFky dk foLRkkj gSA

tyok;q

buesa okf"kZd o"kkZ cgqr de gksrh gSaA tks 25 lseh ls Hkh de gks ldrh gSaA fdUgha LFkkuksa ij
;fn ;g vfèkd gSa rks bldk forj.k vleku gSA

mi&Å".kdfVcaèkh e:LFkyksa dk rkieku cgqr vfèkd vkSj BaMs e:LFkyksa (yn~nk[k) esa cgqr
de gksrk gSaA

ok;q dk osx vR;fèkd gksrk gSA
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i;kZoj.k ,oa LokLF;iknitkr ,oa izkf.ktkr & ukxiQuh] ccwy] ;wiQkZsnw/h vkSj dk¡Vsnkj ukxiQuh e:LFkyh; ikniksa
ds lkekU; mnkgj.k gSaA e:LFkyh; tUrq dhV] ljhl`i] fcy cukus okys ÑUrd izk.kh gSaA NqNwanj]
ykseM+h] daxk:] pwgk] [kjxks'k] vkekZfMyks lkekU; Lruèkkjh tUrq gSaA Å¡V dks jsfxLrku dk tgkt
dgk tkrk gS D;ksafd ;g fcuk ikuh ih;s dbZ fnuksa rd pyrk jgrk gSA

(?k) Vq.Mªk (Tundra)

Vq.Mªk 'kCn dk vFkZ ̂ ^catj Hkwfe** gksrk gSA ;s lalkj ds mu Hkkxksa esa ik;s tkrs gSaA tg¡k i;kZoj.kh;
n'kk,a vR;fèkd dfBu gksrh gSaA Vq.Mªk ds nks çdkj gS % vkdZfVd Vq.Mªk o ,YikbZu Vq.MªkA

forj.k

vkdZfVd Vq.Mªk % ;g mÙkjh èkqoz esa o`{k js[kk ds Åij èkqzoh; fge vkoj.k ds uhps ,d
vfofPNUu iV~Vh ds :i esa vofLFkr gSa vkSj mÙkjh dukMk] vykLdk] ;wjksih; :l] lkbcsfj;k
o vkdZfVd leqnz ds }hi lewgksa esa iQSyk gSA

,Yikbu Vq.Mªk % ;s o`{k js[kk ds Åij ioZrksa ij fLFkr gSaA pw¡fd ioZr lHkh v{kka'kksa ij ik;s
tkrs gSa] vr% ,YikbZu Vq.Mªk fnol o jkf=k ds rki&ifjorZu dks n'kkZrs gSaA

tyok;q

vkdZfVd ,oa vaVkdZfVd Vq.Mªk esa LFkk;h :i ls teh gqbZ voe`nk ik;h tkrh gS ftls
ijekizQkWLV (Permafrost) dgrs gSaA xzh"e ½rq dk rkiØe 15o lsaVh ds vklikl gksrk gS vkSj
'khrdky esa vkdZfVd Vq.Mªk esa rkiØe -57o lsaVhxzsM rd gks tkrk gSA okf"kZd o"kkZ 400 fefe
ls de gksrh gSA

clar vkSj ir>M+ ds chp NksVk&lk ouLifr dky 50 fnuksa ls Hkh de le; dk gksrk gSA

mRikndrk de gksrh gSaA

iknitkr ,oa izkf.ktkr & vkdZfVd Vq.Mªk dh çk:fid ouLifr dikl ?kkl] ujdV] ckSuh
>kM+h] felk] cpZ] o 'ksd gSaA Vq.Mªk çns'k ds tUrq& ckjgflaxk] dLrwjh cSy] vkdZfVd [kjxks'k]
dSjhcksl] ysfeax o fxygjh gSaA rkijksèku ds fy;s mudk 'kjhj ^iQj* ls <dk jgrk gSA dhVksa dk
thoupØ vYi gksrk gS tks vuqdwy vofèk esa iw.kZ gksrk gSA

ikBxr ç'u 25.6

1. ,Yikbu Vq.Mªk ikfjra=k dks ifjHkkf"kr dhft,A

............................................................................................................................

2. Vq.Mªk esa ik, tkus okys ikniksa ds nks mnkgj.k nhft,A

............................................................................................................................
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i;kZoj.k ,oa LokLF; 3. e:LFkyh; ck;kse o Vq.Mªk ck;kse ds nks lkekU; fo'ks"krk,a crkb;sA

............................................................................................................................

4. rhu çeq[k çdkj ds ouksa ds uke crkb;sA

............................................................................................................................

5. lokuk (savannas) dg¡k ik;s tkrs gSa\

............................................................................................................................

6. i.kZikrh (deciduous) o`{k D;k gSa\

............................................................................................................................

25.6.2 tyh; ck;kse (Aquatic Biomes)

tyh; ck;kseksa dk fuekZ.k tyk'k;ksa }kjk gksrk gSA ty i`Foh dh lrg ij yxHkx rhu&pkSFkkbZ Hkkx
?ksjrk gSA thou dk çkjaHk tyh; ikfjra=k esa gqvkA vr% ;s ikfjra=k gekjs tSoeaMy dk ,d
egRoiw.kZ Hkkx gSA yo.krk ds vkèkkj ij tyh; ikfjra=kksa dk oxhZdj.k fuEu nks çdkj ls fd;k
x;k gS %

(i) vyo.ktyh; (Fresh) (ii) leqnzh (Marine)

1. vyo.ktyh; ikfjra=k & tehu ij ty ftldk pØ fujarj pyrk jgrk gS vkSj ftlesa yo.k
dh ek=kk vR;Ur U;wu gks & vyo.k ty dgykrk gSA vyo.k&tyh; ikfjra=k dk vè;;u
ljksojfoKku (Limnology) dgykrk gSA vyo.k tyk'k;ksa dks nks lewgksa esa foHkkftr fd;k tkrk
gS %

(d) fLFkj ;k #dk gqvk ty (ysfUVd Lentic) mnkgj.k& rkykc] >hy] nyny vkSj vuwi

([k) cgrk gqvk ;k lfjrty (yksfVd Lotic) mnkgj.kr;k & >jus] ioZrh; ty lzksr] èkkjk,a
vkSj ufn;k¡A

rkykc ,oa >hyksa esa lkekU;r;k ikbZ tkus okyh ikni tkrµ

(i) ikniIyod (eqDr :i ls rSjus okys lw{e ikni) tSls 'kSoky] Mk;VEkA

(ii) rSjrs Iyou djrs ikni & ^fifLV;k*] tydqaHkh] ^ySEuk*] ^,stksyk*] dey

(ii) tM+;qDr ikni & gkbfMªyk] oSfylusfj;k] dey] fla?kkM+k o ty&dqeqfnuh (fyyh) vkfnA

rkykc o >hyksa esa lkekU;r;k ik, tkus okys izk.khµ

(i) tUrqIyod (eqDr :i ls rSjus okys lw{e tUrq) tSls çksVkstksvk ,oa ØLVsf'k ;k izk.kh]

(ii) lfØ; :i ls rSjrs gq,&esa<d] eNfy;¡k o dNq,aA
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i;kZoj.k ,oa LokLF;(iii) ry esa jgus okys tSls ^gkbMªk*] Ñfe] çkWu] dsdM+s] ?kksa?ks vkfnA

(iv) i{kh tSls cxqyk] tyeqxhZ] cÙk[k vkfn ikuh ds ikl ik;s tkrs gSaA

tyh; o LFkyh; ikfjra=k ds eè; esa vknzZHkwfe (Wetlands) ikfjfLFkfrd&ra=k gksrk gSA tks dksj
izHkko fn[kkrs gSa vkSj ,d ̂ bdksVksu* cukrs gSsaA bdksVksu nks ikfjfLFkfrd ra=k tSls LFkyh; vkSj Hkwfe
ds laØkeh (chp dk) {ks=k gSaA nyny ds mnkgj.k&vuwi (Swamp)] µ dPN (Marshes)
vkSj µ xjku (Mangroves) vkfn gSaA

2. leqnzh ikfjra=k

forj.k & leqnzh ikfjfLFkfrd&ra=k i`Foh dk yxHkx 71% Hkkx ?ksjs gq, gS vkSj bldh vkSlr
xgjkbZ yxHkx 4000 ehVj gaSA vyo.ktyh; ufn;ka var esa leqnz esa fxjrh gSaA [kqys leqnz dh
yo.krk yxHkx 3.6 izfr'kr gksrh gS tks yxHkx fu;r gSA leqnzh yo.k dk yxHkx 86% lksfM;e
,oa Dyksjhu }kjk fufeZr gSa vkSj 'ks"k lYiQj] eSXuhf'k;e] iksVsf'k;e] vkSj dSfY'k;e }kjkA

rkieku & leqnz esa rkieku ifjorZu dk ijkl LFky dh vis{kk vR;fèkd U;wu gksrk gSA ;g eku
vaVkdZfVd leqnz esa —2°C rFkk ç'kkUr egklkxj ds xeZ ty dk 27°C ds eè; gksrk gSA leqnz
dh xgjkbZ esa rkieku yxHkx 2°C ds yxHkx fu;r gksrk gSA

çdk'k & çdk'k ,d fuf'pr xgjkbZ rd gh igq¡p ikrk gSa vkSj vfèkd xgjs Hkkx lnSo
vaèkdkje; jgrs gSaA

nkc & leqnzksa esa xgjkbZ ds lkFk nkc ds eku esa o`f¼ gksrh gSaA ;g eku lrg ij 1 ok;qe.Myh;
nkc ds yxHkx o lokZfèkd xgjkbZ esa 1000 ok;qe.Myh; nkc ds cjkcj gksrk gSA

Tokj&HkkVk & lw;Z o pUnzek ds xq#Rokd"kZ.k ds dkj.k leqnz esa Tokj&HkkVk vkrk gSA iw.kZ pUnz
o uo pUnz ds le; Tokj&HkkVk Å¡pk gksrk gS vkSj bls c`gn Tokj (Spring tide) dgrs gSaA
prqFkk¡'k pUnz esa Tokj&HkkVk vR;ar de Å¡pkbZ dk gksrk gSA bls y?kq Tokj (neap tide) dgrs gSaA

iknitkr ,oa izkf.ktkr & leqnz esa thou lhfer gS ysfdu LFkyh; ikfjfLFkfrd&ra=k dh vis{kk
bldh tSofofoèkrk vR;fèkd gSA yxHkx lHkh eq[; tUrq lewg leqnz esa ,d ;k nwljs LFkku ij
ik;s tkrs gaS dsoy dhVksa o laoguh ikniksa dks NksM+dj & tks leqnzh ikfjfLFkfrd ra=k esa iw.kZr;k
vuqifLFkr gksrs gSaA

ikBxr ç'u 25.7

1. Iyod D;k gksrs gSa\

............................................................................................................................

2. vyo.ktyh; ikfjra=k ds nks ikniIyodksa ,oa nks ry esa fuokl djus okys tUrqvksa dk uke
crk;saA

............................................................................................................................
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i;kZoj.k ,oa LokLF; 3. leqnz esa vR;fèkd nkc fdruk gksrk gS\

............................................................................................................................

4. (v) vknzZHkwfe (Wetland) (c) lfjr ty (yksfVd) çdkj ds ikfjra=k ds ,d&,d
mnkgj.k nhft,A

............................................................................................................................

25-7 ikfjfLFkfrd vuqØe.k

izÑfr esa tSfod leqnk; xfr'khy gksrs gSa vkSj dqN le; ds mijkar muesa ifjorZu gksrs jgrs gSaA
izfØ;k ftlds }kjk fdlh {ks=k fo'ks"k ds ikni leqnk; vkSj izkf.k tkfr;ksa ds LFkku ij dqN&dqN
le; ckn nwljh leqnk;@tkfr;ka vk tkrh gSa] ikfjfLFkfrd vuqØe.k dgk tkrk gSA

bl ifjorZu esa tSfod vkSj vtSfod nksuksa gh izdkj ds ?kVd Hkkx ysrs gSa vkSj ;g ifjorZu
leqnk;ksa dh xfrfofèk;ksa (fØ;kdykiksa) ds lkFk&lkFk ml {ks=k ds HkkSfrd i;kZoj.k] nksuksa ds
dkj.k gksrk gSA

HkkSfrd i;kZoj.k izk;% izÑfr] fn'kk] ifjorZu&nj] ifjorZu dh b"Vre lhek lHkh dks izHkkfor
djrk gSA vuqØe.k ds eè; ikni vkSj izk.kh nksuksa leqnk;ksa esa ifjorZu gksrs gSaA vuqØe.k nks izdkj
ds gksrs gSa % 1- izkFkfed (;k eq[;) vuqØe.k vkSj f}rh;d (xkS.k) vuqØe.kA

eq[; vuqØe.k %

eq[; vuqØe.k fuEu ijrh (xSj&vkckn) ;k mu vfèkoflr {ks=kksa esa gksrs gSa tSls pV~Vkusa n`';ka'k
(vkmVØkWi)] uo fufeZr MsYVkvksa vkSj ckyw fVCcksa (lSaM M~;wuks)] izdV gksus okys Tokykeq[kh;
}hiksa vkSj ykok Lrjksa ds lkFk&lkFk fgeunh; fgeks<+ksa (glacial moraines) ;kuh fd fuorZuh
fgeunksa (XySf'k;j) ds dkj.k cus iafdy {ks=k] tgka igys ls dksbZ leqnk; okl u dj jgk gksA
ijrh Hkwfe] tgka vkjaHk esa e`nk ugha gksrh gS] ij igyh ckj mxus okys ikS/s vxzxkeh (ik;ksfu;j)
tkfr;ka dgh tkrh gSaA dbZ vxzxkeh ikSèks vkil esa feydj ,d ikni leqnk; cukrs gSa] ftls
vxzxkeh leqnk; dgk tkrk gSA vxzxkeh tkfr;ksa esa lkekU;r% mPp o`f¼ nj gksrh gS] ysfdu budh
thou vofèk de ;k vYi gksrh gS (fp=k 25-18)A

f}rh;d ;k xkS.k vuqØe dh vis{kk eq[; vuqØe.k dks ns[kuk vfèkd dfBu gksrk gS] D;ksafd
i`Foh ij ,sls LFkku cgqr gh de gSa] tgka tho&leqnk; igys ls ekStwn u gksaA tks leqnk;
igys&igy ijrh {ks=kksa esa clrs gSa] mxrs gSa] mUgsa gh vxzxkeh ;k ikW;fu;j leqnk; dgk tkrk gSA
dqN le; ds mijkar bl ikW;fu;j leqnk; ds LFkku ij f}rh;d leqnk; vk tkrk gS] ftlesa dbZ
izdkj dh iztkfr;ka gksrh gSaA vkxs pydj bl nwljs leqnk; ds LFkku ij rhljk leqnk; vk tkrk
gSA bl izdkj ;g izfØ;k vuqØeokj pyrh jgrh gS ;kuh fd ,d leqnk; ds LFkku ij nwljk
leqnk; vkrk jgrk gSA
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i;kZoj.k ,oa LokLF;

fp=k 25-18% izkFkfed vuqØe.k dk lqO;ofLFkr (Øec¼) vuqØe

tks laØkeh (vLFkk;h) leqnk; curk gS] og vuqØe.k ds nkSjku izfrLFkkfir gks tkrk gSA bls
vuqØe dh ,d voLFkk ;k Øedh (lhoy) leqnk; dgk tkrk gSA vuqØe.k dh vafre pj.k
voLFkk esa tks leqnk; curk gS] mls pje (DykbeSDl) leqnk; dgk tkrk gSA pje leqnk;
LFkk;h] ifjiDo] vfèkd tfVy vkSj nh?kZdky rd thfor jgus okyk gksrk gSA fdlh fuf'pr {ks=k
esa leqnk;ksa dk laiw.kZ vuqØe.k] tks vuqØe ds nkSjku ,d ds ckn ,d dj gksrk jgrk gS] Øed
(flvj) dgykrk gS (fp=k 25-19)A

fp=k 25-19% Hkwfe ij f}rh;d vuqØe.k

dkiQh gn rd ikni vuqØe.k }kjk fuèkkZfjr gksus okys ,sls leqnk; ds izkf.k;ksa esa Hkh vuqØe.k
gksrk gSA fiQj Hkh vklikl ds leqnk;ksa ls izokl djus ;ksX; tarqvksa }kjk Hkh ,sls vuqØeh voLFkkvksa
ds tarq izHkkfor gksrs gSaA tcrd fd pje leqnk; 'kkar ;k v{kqCèk jgrk gS] ;g vis{kr;k ekStwn
tyok;q vkSj vkokl dkjdksa ds lkFk xfrd larqyu (lkE;koLFkk) esa LFkk;h gksrk gSA uXu

Annual
weeds

Grasses
and other
perennials

Shrubs Spruces

Pines

Spruces

Immature
oaks

Chestnut

Oak

Hickory

Chestnut

Oak

Hickory

Black
walnut

Maple

Tulip
poplar

Plowed
field

1–2 years
pioneer

2–20
years Intermediate Stage

Climax Community

200 years (variable)
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i;kZoj.k ,oa LokLF; pV~Vkuksa] tgka fd ueh dh ek=kk de gksrh gS] tSls LFkkuksa ij gksus okys vuqØe.k dks 'kq"drkjaHkh
(thjksfl;j) dgk tkrk gSA tyk'k;] tSls rkykc ;k >hy esa gksus okys vuqØe.k dks tykjaHkh
(gkbMªksfl;j) dgykrk gSA

f}rh;d vuqØe.k

,slh izkÑfrd ouLifr] tks ,d leqnk; dks cukrh gS] tc izkÑfrd ?kVukvksa tsls gsfjdsu ;k
taxyh vkx ;k ekuo ls lacafèkr fØ;kdykiksa ;kuh Hkwfe dh tqrkbZ ;k dVkbZ vkfn ds dkj.k u"V]
fo{kqCèk ;k gVk fn;k tkrk gS rks mlds ckn ogka ij ifjofèkZr gksus okys leqnk; dks f}rh;d
vuqØe.k dgk tkrk gSA

f}rh;d vuqØe.k vis{kkÑr rsth ls c<+rk gS] D;ksafd e`nk esa vko';d iks"kd rRoksa ds
lkFk&lkFk chtksa dk cM+k HkaMkj vkSj thoksa dh vU; izcy voLFkk,a Hkh miyCèk gksrh gSaA

ikBxr iz'u 25-8

1- fuEu vuqØe ls D;k fu:fir gksrk gS %

uhy&gfjr 'kSoky → iiZVhe; 'kSd (ykbdsu)
 ↓

>kfM+;ka ← ekWl ← if.kZy 'kSd
↓

f}chti=kh o`{k

(d) ikfjfLFkfrd vuqØe.k ([k) vkuqoaf'kd fopyu

(x) tkfro`Rrh; izo`fRr (?k) ,d [kk| fijkfeM

2- fdlh vkokl esa vuqØe.k vkjaHk djus okys leqnk; dgykrk gSµ

(d) vxzxkeh (ik;ksfu;j) leqnk; ([k) lkekftd leqnk;

(x) tSfod leqnk; (?k) ikfjØed (ikfjfLFkfrd Øed)

3- ikfjfLFkfrd vuqØe.k esa] vxzxkeh ls vkjaHk gksus vkSj pje leqnk; ij var gksus ij tSo Hkkj
(ck;ksekl)

(d) ?kVrh gS ([k) c<+rh vkSj rc ?kVrh gS

(x) ?kVrh vkSj rc c<+rh gS (?k) yxkrkj c<+rh gS

25-7 tSoHkwjklk;fud pØ (Biogeochemical)

thoksa dks viuh tSo&çfØ;kvksa ds fy;s vusd jklk;fud rRoksa dh vko';drk gksrh gSA ;s muds
lajpukRed vo;oksa dh ;k ,atkbeksa dh Hk¡kfr mi;ksx esa yk;s tk ldrs gS tks fofHkUu tSo
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i;kZoj.k ,oa LokLF;çfØ;kvksa dks çHkkfor djrs gSaA ÅtkZ dk çokg ,dfn'kh; gksrk gS tcfd iks"kd rRoksa dk tho
,oa muds HkkSfrd i;kZoj.k ds lkFk fujarj vknku&çnku pyrk jgrk gSaA

(Bio&thfor] Geo&Hkw] Chemical jlk;u)&tSoe.My esa iks"kd rRoksa dk pØ tSoHkwjklk;fud
pØ ;k iks"kd&pØ dgykrk gSA blesa ,d ikfjra=k ds fofHkUu ?kVdksa ls gksrs gq, pØ iwjk gksrk
gSA ikni ,oa thoksa dh fofHkUu tSo çfØ;kvksa ds fy;s yxHkx 40 rRoksa dh vko';drk gksrh
gSA ;s rRo ikfjra=k esa tSoHkwjklk;fud pØksa }kjk fujUrj pyk;eku gksrs gSa vkSj i`Foh ij budk
dksbZ fuos'k ugha gSA iks"kd rRo (inkFkZ) vi?kVdksa }kjk thoksa ds e`r vo'ks"kksa ls çkIr fd;s tkrs
gSa vkSj mRikndksa dks miyCèk djk;s tkrs gSaA bl çdkj iks"kd rRo ikfjfLFkfrd&ra=k esa dHkh u"V
ugha gksrsA

d- dkcZu pØ

ok;qeaMyh; dkcZu MkbvkWDlkbM lHkh izzdkj ds dkcZu thfor çkf.k;ksa ds lkFk&lkFk thok'eksa
(thok'e b±èku ds :i esa) dk lzksr gSA ;g ty esa vR;ar ?kqyu'khy gSA leqnzksa esa Hkh
cM+h ek=kk esa dkcZu MkbvkWDlkbM o ckbZdkcksZusV ?kqys jgrs gSaA

dkcZu pØ fp=k 25-21 esa fuEu çfØ;k;sa gksrh gS %

çdk'kla'ys"k.k

LFkyh; o tyh; ikni çdk'k la'ysi.k ds fy;s CO
2
 dk mi;ksx djrs gSaA bl çfØ;k }kjk lw;Z

dk çdk'k o i.kZgfjr (DyksjksfiQy) dh mifLFkfr esa dkcZu vdkcZfud ls dkcZfud :i esa
ifjorZu gksrk gSA bl çdkj dkcZu dk fLFkjhdj.k gksrk gS vkSj ;g ikni }kjk xzg.k dj yh tkrh
gSA ;g vkaf'kd :i ls mudh Lo;a dh thou çfØ;kvksa esa ç;qDr dh tkrh gSa vkSj 'ks"k Hkkx
tSoHkkj ds :i es lax`gh fd;k tkrk gSA ;g fo"keiks"kh thoksa dks [kk| (Hkkstu) ds :i esa
miyCèk jgrk gSA

'olu

'olu ,d p;kip;h fØ;k gS tksfd çdk'k la'ys"k.k ds foijhr gS_ ftlesa ÅtkZ eqDr djus ds
fy;s [kk| dk vkWDlhdj.k gksrk gS (fofHkUu tSfod fØ;k lEiUu djus ds fy;s) lkFk gh ty
o CO

2
 (dkcZu MkbvkWDlkbM) Hkh mRiUu gksrs gSA bl çdkj bl çfØ;k }kjk dkcZuMkbvkWDlkbM

ok;qe.My dks iqu% miyCèk gks tkrh gSA

vi?kVu

tho dh e`R;q ds i'pkr~ vi?kVd 'ks"k e`r tSo inkFkZ dk vi?kVu djrs gSa tcfd 'ks"k dkcZu
okil okrkoj.k dks miyCèk djkrs gSaA

ngu

thok'e b±èku tSls dPpk rsy] dks;yk] çkÑfrd xSl ;k Hkkjh rsy tyus ij ok;qe.My esa dkcZu
MkbvkWDlkbM vkSj dkcZu eksuksvkWDlkbM fu"dkf"kr djrs gSaA ou Hkkjh ek=kk esa thok'e b±èku dk
fuekZ.k djrs gSaA thok'e b±èku i`Foh dh iiZVh ij yk[kksa o"kkZsa dh vofèk esa ikniksa ;k tUrqvksa ds
iw.kZ ;k vk¡f'kd vi?kVu ds }kjk Å"ek rFkk nkc ds mRiUu gksus ds dkj.k gksrs gSaA
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i;kZoj.k ,oa LokLF; ou Hkh dkcZu Hk.Mkj dh Hkk¡fr dk;Z djrs gSa D;ksafd muds }kjk vkRelkr dh x;h dkcZu mudh
yach thou vofèk ds dkj.k cgqr èkheh xfr ls pfØr gksrh gSA taxy dh vkx ds dkj.k dkcZu
MkbvkWDlkbM fudyrh gSA

ekuo xfrfofèk;ksa dk çHkko

ekuo xfrfofèk;ksa tSls vkS|ksfxdhdj.k] 'kgjhdj.k o eksVjxkfM+;ksa ds c<+rs ç;ksx ds dkj.k
ok;qe.My esa dkcZu MkbvkWDlkbM lrr :i ls c<+ jgh gSA bldh c<+ksÙkjh dk dkj.k ̂ xzhu gkml
çHkko* o ^oSf'od rkiu* (Global Warming) n`fIVxkspj gks jgk gSA

ok;qeaMyh;
CO2

gjs ikni dkcZfud
;kSfxd cukrs gS

vi?kVu

izdk'kla'ys"k.k

'olu

izkf.kmQrd

thok'e b±/u xSl
isVªksfy;e] dks;yk

[kkus esa

ngu 'olu

vi?kVu

thok'ehdj.k

fp=k 25.20: dkcZu pØ

(rhj dkcZu pØ dh çfØ;kvksa dks n'kkZrs gS vkSj ckWDl (fMCcs) bu izfØ;kvksa dk LFkku n'kkZrs
gSa ;k HkaMkj fudk; vkSj ikfjfLFkfrd&ra=k esa dkcZu ds HkaMkj x`g gSaA)

[k- ty pØ (water cycle)

bls Hydrologic cycle Hkh dgrs gSaA vki tkurs gSa fd i`Foh lkSj eaMy dk ,d ty ;qDr xzg
gS ysfdu bldk cgqr gh vYi Hkkx ikniksa o tUrqvksa dks miyCèk gSA ikuh i`Foh dh lrg ij
leku :i ls forfjr ugha gSaA i`Foh dk vfèkd çfr'kr ty jklk;fud :i ls pV~Vkuksa esa
vkRelkr gS vkSj pfØr ugha gksrk gSA 'ks"k Hkkx esa ls yxHkx 97.3% Hkkx leqnzksa o 21% èkqzoh;
fge {ks=kksa esa vofLFkr gSA bl çdkj dsoy 0.6% vyo.kh; ty ok;qe.Myh; ty ok"i]
Hkwfexr ty ;k e`nk ty ds :i esa miyCèk gSA fge N=k (ice caps) ,oa leqnz eas xgjkbZ esa ty
Hk.Mkj dk fuekZ.k djrs gSaA

lkSj fofdj.k ,oa i`Foh dk xq#Rokd"kZ.k cy ty&pØ ds eq[; pkyd cy gSA ok"ihdj.k]
la?kuu ,oa o"kkZ ty&pØ esa fufgr eq[; çfØ;k,a gSa] tks ,d nwljs dk LFkku ysrh jgrh gSA

leqnzksa] >hyksa] rkykcksa] ufn;ksa vkfn dk ty lw;Z dh Å"eh; ÅtkZ ds dkj.k ok"ihÑr gksrk gSA
ikniksa dh ifÙk;ksa ls Hkh cgqr ek=kk esa ty fudyrk gSA ty gok esa ok"ih; voLFkk esa jgrk gS
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i;kZoj.k ,oa LokLF;o cknyksa dk fuekZ.k djrk gS tks gok ds lkFk xeu djrs gSA ckny ioZrh; {ks=kksa esa ouksa ds Åij
BaMh gok ls feyrs gSa vkSj la?kfur gksdj o"kkZ djrs gSa tks xq:Roh; cy ds dkj.k lEiUu gksrh gSA

vkSlru 84% Hkkx ty leqnzh lrg ls okf"ir gksrk gS tcfd 77% Hkkx bldks o"kkZ }kjk iqu%
çkIr gksrk gS] typØ 'ks"k 7% ds leqnzh ok"iu dk larqyu ufn;ksa ds çokg ds dkj.k gksrk gS
D;ksafd LFkyh; ok"iu 16% gksrk gS o o"kkZ 23% gksrh gSA

leqnz] i`Foh vkSj ifÙk;ksa dh lrg ls ok"iu

cknyksa dk cuuk

vo{ksi.k

lrg ij izokg vkSj tehuh ty ds :i esa ,d=k gksuk

/kkjk;sa vkSj ufn;ka

ikni

ok"iksRltZu ok"iu

leqnz dh vksj izokg

fp=k 25.21: ty&pØ

(x) iQkWLiQksjl pØ

ge lHkh tkurs gSa fd iQkWLiQksjl thoèkkfj;ksa ds thonzO; (izksVksIykTe) dk ,d vko';d vkSj
egRoiw.kZ ?kVd gSA pV~Vkusa ;k vU; fu{ksi] ftudk fuekZ.k foxr Hkw&oSKkfud dkyksa esa gqvk gksxk]
iQkWLiQksjl ds HkaMkj gSaA bu fu{ksiksa ds vijnu ds dkj.k iQkWLiQksjl buls fudydj ikfjra=k esa tkrk
gSA gkykafd] bldk vfèkdka'k Hkkx leqnz esa pyk tkrk gS] tgka bldk dqN Hkkx leqnz dh xgjkbZ
esa tkdj xHkhj volknksa ds :i esa tek gks tkrk gS vkSj dqN Hkkx mFkys (de xgjs) leqnzh
volknksa esa fu{ksfir gks tkrk gSA ikSèks vdkcZfud iQkWLisQV dks vkFkksZiQkWLisQV vk;uksa ds :i esa
xzg.k djrs gSa vkSj izk.kh (miHkksDrk) bu ikSèkksa dks [kkdj muls iQkWLisQV izkIr djrs gSaA bu ikSèkksa
vkSj izkf.k;ksa ds ej tkus ds ckn] vi?kVd mu ij fØ;k djrs gSa vkSj iQkWLisQV foyf;r :i esa
iqu% ikfjra=k esa ykSV vkrk gSA tkuojksa dh fo"Bk ds lkFk Hkh dqN iQkWLiQksjl ^iQkWLiQksjl pØ* esa
ykSV tkrk gSA

tkuojksa dh vfLFk;ka vkSj nkarksa ij vi{k;.k dk dksbZ izHkko ugha iM+rk vkSj bl izdkj Hkh dqN
iQkWLiQksjl dk {k; gks tkrk gSA leqnzh i{kh vius Xokuksa fu{ksiksa ds tfj, Hkh iQkWLiQksjl dks iqu%
pØ esa ykus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA leqnzh eNfy;ka Hkh dqN iQkWLiQksjl dks okil pØ
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i;kZoj.k ,oa LokLF; esa ys vkrh gSaA iQkWLisQV&pØ ds vè;;u ls irk pyrk gS fd iQkWLisQV pØ esa okil rks pyk vkrk
gS] fiQj Hkh mlds dqy {k; dh izfriwfrZ ugha gks ikrh gSA ;g ekuo gh gS] ftlus iQkWLiQksjl ds
{k; dh nj dks rhoz dj fn;k gSA

thonzO;
ikni izk.kh

leqnzh i{kh
,oa eNfy;ka

xaHkhj volknksa dh {kfr

mFkys leqnzh volkn

/qfyr
iQkWLiQsVsa

thok.kq

iQkWLiQsV pV~Vkusa]
Xokuksa thok'e]
vfLFk fu{ksi
Tokyk&eq[kh

iQkWLiQsVhdj.k
thok.kq

vfLFk;ka ,oa nkar

mRltZu

vijnu

thonzO;
la'ys"k.k

fp=k 25-22% iQkWLiQksjl pØ

ikBxr ç'u 25.9

1. iks"kd&pØ dks ifjHkkf"kr dhft,A

............................................................................................................................

2. ,d ikfjfLFkfrd&ra=k esa vfèkdrj iks"kd dg¡k lax`ghr jgrs gS\

............................................................................................................................

3. ml iks"kd&pØ dk uke crkb;s ftlesa ok;qe.My eq[; HkaMkj gSaA

............................................................................................................................

4. dksbZ nks ekuoh; xfrfofèk;¡k crkb;s ftlds iQyLo:i ok;qe.Myh; CO
2
 c<+ jgh gSA

............................................................................................................................
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i;kZoj.k ,oa LokLF;5. ty&pØ ds Hk.Mkjksa ds uke crkb;sA
............................................................................................................................

6. ekuo }kjk fdl izdkj iQkWLiQksjl pØ izHkkfor gksrk gS\
............................................................................................................................

7. leqnzh i{kh fdl izdkj iQkWLiQksjl pdz esa ;ksxnku nsrs gSa\
............................................................................................................................

vkius D;k lh[kk

i`Foh gh ,dek=k ,slk xzg gS tks thou dk laHkj.k djrk gSA i`Foh blds fy;s e`nk]
ty o ok;q çnku djrh gSA

fdlh tho ds prqfnZd] mldks çHkkfor djus okyh HkkSfrd] jklk;fud ,oa tSfod fLFkfr;ksa
dks mldk i;kZoj.k dgrs gSaA

i;kZoj.k ds vtSfod ?kVd & rkieku] çdk'k] vknZzrk] (precipilation) iou] gok] [kfut o
ok;q dk la?kVu gSA

tSfod ?kVdksa ds varxZr ikni] tUrq o lw{etho vkrs gSaA

tho o muds i;kZoj.k ds chp lacaèk ds vè;;u dks ikfjfLFkfrdh dgrs gSaA ikfjfLFkfrdh
tho o mlds i;kZoj.k ds chp fofoèk :iksa esa vU;ksU; fØ;k ls lacafèkr gSA

la?kVu ds Lrj thu Lrj ls çkjaHk gksdj leqnk; Lrj rd gSA

i`Foh ds rhu HkkSfrd ?kVd gSa & ok;qeaMy] LFkyeaMy o tyeaMy

ikfjra=k dks çÑfr dh Lora=k :i ls dk;Zdkjh bdkbZ ds :i esa ifjHkkf"kr fd;k tkrk gS tg¡k
tho vkil esa vius HkkSfrd i;kZoj.k ls vU;ks; fØ;k djrs gSaA

LFkyh; o tyh; ikfjfLFkfrd ra=k] çkÑfrd ikfjra=k ds nks çdkj gS] 'kL; Hkwfe tytho'kkyk
Ñf=ke ikfjfLFkfrd ra=k ds mnkgj.k gSA

çdk'k] rkieku] vdkcZfud ,o dkcZfud ;kSfxd fdlh ikfjra=k ds vtSfod ?kVd gS tcfd
mRiknd] miHkksDrk o vi?kVd blds tSfod ?kVd gSaA

fdlh ikfjra=k ds tSfod ?kVd vU;ksU; fØ;k djrs gSa vkSj bls ,d HkkSfrd vfHky{k.k çnku
djrs gS tks bl ra=k ds lajpukRed Lo:i dks n'kkZrk gSA

fdlh ikfjra=k ds eq[; lajpukRed Lo:i dks blds çtkrh; la?kVu] Lrjhdj.k] [kk| lacaèkksa
(iks"k.k Lrj] [kk| Ükà[kyk] [kk| tky) ds :i esa n'kkZ;k tk ldrk gSA

fdlh bdkbZ ds lajpukRed ?kVd vU;ksU; fØ;k }kjk ,d ikfjra=k ds fo'ks"k dk;Zdkjh
igyqvksa tSls mRikndrk] ÅtkZ çokg o iks"k.k&pØ vkfn dk fuekZ.k djrs gSaA

euq"; çkFkfed o f}rh;d nksuksa Lrj ij miHkksDrk gSA

ikniksa (mRikndksa) ls [kk| dk thoksa esa Js.khc¼ LFkkukUrj.k ftlesa mÙkjksÙkj Øe dk tho
vius iwoZorhZ Øe ds tho dk Hk{k.k djrk gS mls ^[kk|  Ükà[kyk* dgrs gSA
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i;kZoj.k ,oa LokLF; dbZ ,d nwljs ls tqM+h gqb± vkSj ijLij lacafèkr (interconnected) [kk| Ükà[kyk,sa ,d [kk|
tky cukrh gSA

[kk| Ükà[kyk ds fofHkUu iks"k.k Lrjksa ls ÅtkZ LFkkukUrj.k dh çfØ;k dks ^ÅtkZ çokg*
(energy flow) dgrs gSA

mÙkjksÙkj Øe ds iks"k.k Lrjksa ij çokfgr ÅtkZ dh ek=kk esa deh gksrh gSA D;ksafd ÅtkZ ds ,d
Hkkx dk ßkl gksrk gS vkSj ÅtkZ dk ,d Hkkx tho }kjk viuh mikip; fØ;k esa ç;ksx dj
fy;k tkrk gSA

fdlh iks"k.k Lrj esa ços'k djus okyh ÅtkZ dk dsoy 10% Hkkx gh mÙkjksÙkj Øe ds iks"k.k
Lrj dks miyCèk gksrk gSA ;g 10% dk fu;e dgykrk gSA ,d ikfjfLFkfrd&ra=k esa ÅtkZ
çokg lnSo jSf[kd (linear) ,oa ,d fnf'kd (unidirectional) gksrk gSaA

,d [kk| Ükà[kyk esa iks"k.k Lrj 4 ;k 5 la[;k rd lhfer gksrs gSA

[kM+h iQly ds tSo Hkkj ;k ÅtkZ dk xzkiQh; fu:i.k ^la[;k fijkfeM* dgykrk gS vkSj ;s
Øe'k% ^tSoHkkj fijkfeM* ;k ^ÅtkZ fijkfeM* dgykrs gSa] lfEefyr :i ls ;s ikfjfLFkfrd
fijkfeM dgykrs gSaA

dksbZ ,d ck;kse (thokse) ,d foLr`r ikfjra=k gksrk gS tks cgqr cM+s {ks=k esa iQSyk gksrk gSA
çR;sd ck;kse esa fof'kIV ikni vkSj tUrq tkfr;k¡ ik;h tkrh gSaA

tSoeaMy esa iks"kdksa dk pØ.k tSoHkwjklk;fud pØ ;k iks"k.k&pØ dgykrk gSA dkcZu pØ
vkSj ty pØ blds nks mnkgj.k gSA

dkcZu pØ esa çdk'kla'ysi.k] 'olu] vi?kVu vkSj ngu çeq[k çfØ;k;sa lfEefyr gSaA

ok"ihdj.k] la?kuu ,oa vo{ks"k.k ty&pØ dh eq[; çfØ;k;sa gSaA

ikBkUr ç'u

1. i`Foh xzg esa rhu HkkSfrd thou leFkZd ra=k dkSu ls gSa\

2. i;kZoj.k ds fofHkUu tSfod vkSj vtSfod ?kVdksa ds uke crkb,A

3. çkÑfrd vkSj ekuo }kjk ifjofrZr ikfjra=k esa vUrj crkb,A

4. [kk| Ükà[kyk esa iks"k.k Lrj 4-5 rd gh D;ksa lhfer gS\

5. vyo.ktyh; ,oa leqnzh ikfjra=k esa dsoy nks varj crkb,A

6. ;fn ljksoj ikfjra=k esa ls Iyod tUrqvksa dks gVk fn;k tk; rks D;k gksxk\

7. çkÑfrd ikfjra=kksa ds D;k ykHk gSa\

8. ,d ikfjra=k esa ÅtkZ çokg vkSj tSoHkwjklk;fud pØ esa nks varj crkb,A
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i;kZoj.k ,oa LokLF;

ikBxr ç'uksa ds mÙkj

25.1 1. vjusLV gsdy

2. thu → dksf'kdk → vax → tho → tula[;k → leqnk;

3. ikni vkSj tUrqvksa dk mudh vknrksa ,oa okl LFkku ds lanHkZ esa vè;;u

4. ok;qe.My] LFkye.My o tye.My

25.2 1. (i) vtSfod  (ii) tSfod

2. çdk'k] rkieku] vknzZrk] vo{ksi.k] o"kkZ] nkc vkSj e`nk ifjPNsfndkA

3. i;kZoj.k iks"kd rRoksa ds iqu'pØ.k esa lgk;rk djrk gSA

4. ikni lw;Z dh ÅtkZ dks vkc¼ djds bls [kk| ÅtkZ esa ifjofrZr djus esa l{ke gksrs
gSaA bl çdkj os viuk Hkkstu Lo;a cukrs gSaA tUrq ikniksa ;k nwljs tUrqvksa ij [kk|
inkFkZ ds fy;s fuHkZj djrs gSa D;ksafd ;s viuk Hkkstu Lo;a ugha cuk ldrs gSA

25.3 1. ikfjra=k ikfjfLFkfrdh ds vè;;u dh Lora=k dk;Zdkjh bdkbZ gS tks tSfod o
vtSfod ?kVdksa ds  ikjLifjd lacaèkksa dks n'kkZrk gSA

2. eq[; vo;o

tSfod vtSfod

(mRiknd) çdk'k

miHkksDrk rkieku

vi?kVd vdkcZfud inkFkZ

dkcZfud ;kSfxd

3. e`r thoksa ,oa ikniksa ds Årdksa ds Hkatu ds fy;s

25.4 1 ?kkl → fVM~Mk → esa<d → lk¡i → ckt@fx¼

2. f}rh; Lrjh; miHkksDrk

3. lk¡i ,d pwgk [kk ldrk gS ,slh fLFkfr esa ;g ,d f}rh;d miHkksDrk (secondary

consumer) gSA ;g ,d esa<d Hkh [kk ldrk gS ,slh fLFkfr esa ;g r`rh;d miHkksDrk
(tertiary consumer) gSA

25.5 1. ikap (5) rd

2. lkSj fofdj.k ÅtkZ mRiknd }kjk [kk| ds :i esa vkc¼ dj yh tkrh gSA ;g fofHkUu
iks"k.k Lrjksa ij miHkksDrkvksa dks gLrkUrfjr gksrh gSA fdlh iks"k.k Lrj ds lnL; }kjk
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i;kZoj.k ,oa LokLF; ÅtkZ dk mikip; esa mi;ksx fd;k tkrk gS vkSj dsoy 'ks"k ÅtkZ gh vxys iks"k.k Lrj
ij LFkkukUrfjr gksrh gS (10%)

3. ikB ns[ksa

4. ,d ikfjra=k esa ikniksa dk ÅèokZèkj ,oa {kSfrt forj.k

26.6 1. ;g ,d ikfjra=k gS tks Å¡ph ioZr pksfV;ksa ij ^o`{k js[kk (tree line)* ls Åij ik;k
tkrk gS] i;kZoj.kh; fLFkfr;ak vR;ar dfBu ,oa fofo/ gksrh gS vkSj jkf=k o fnol
esa ifjofrZr gksrh gSA

2. dikl ?kkl] ujdV] ckSuk yhFk] foyks] fcpZ o ykbdsu (dsoy nks)

3. (i) nksuksa es tyok;qoh; fLFkfr;k¡ dBksj gksrh gSaA

(ii) ouLifr dh deh

4. (i) m".kdfVcaèkh o"kkZ ou rkieku

(ii) i.kZikrh cksfj;y ;k mÙkjh

(iii) 'kadqèkkjh o"kkZ ou

5. iwohZ vizQhdk] nf{k.kh vesfjdk] vkLVªsfy;k o Hkkjr (dsoy nks)

6. isM+ tks ir>M+ ½rq esa ifÙk;¡k R;kx nsrs gSa vkSj ftuesa clar ½rq esa iqu% ifÙk;ka vk
tkrh gSaA

27.7 1. eqDr Iyod lw{etho

2. Mk;Ve] 'kSoky] >haxk eNyh (çkWu)] dsadMs] ?kksa?ks (dsoy nks)

3. 1000 ok;qe.Myh; nkc

4. (v)nyny] dPN] vuwi vkSj xjku (dsoy nks)

(c) unh] >jusa] tyèkkjk;sa (dsoy nks)

25.8 1. ,d ikfjra=k ds fofHkUu ?kVdksa ls iks"kd rRoksa dh xfr iks"kd pØ dgykrk gSA

2. Hk.Mkj fudk; esa

3. xSlh; pØ

4. vkS|ksfxdhdj.k] 'kgjhdj.k] eksVjokguksa dk vfèkd ç;ksx (dsoy nks)

5. èkzqoh; fge N=k rFkk leqnzh xgjkbZ;ksa es ty ik;k tkrk gSA
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i;kZoj.k ,oa LokLF;

çÑfr gekjs thou ds fy;s ewyHkwr vko';drkvksa tSls [kk|] vkJ;] oL=k vkfn çnku djrh gSA
ge vius nSfud thou esa ok;q] ty] e`nk] [kfutksa] dks;yk] iSVªksfy;e] tUrqvksa o ikniksa vkfn dk
ç;ksx djrs gSaA ysfdu D;k vkius dHkh fopkj fd;k fd fdrus le; rd mi;ksx ds fy;s çÑfr
ls gesa ;s inkFkZ feyrs jgsaxsA c<+rh vkcknh] rhoz vkS|ksfxdhdj.k vkSj 'kgjhdj.k ds iQyLo:i
bu lHkh inkFkkZsa dh ek¡x c<+h gSA ;g Mj Hkh cuk gqvk gS fd ;fn geus bu lalkèkuksa ds laj{k.k
ds fy;s lkef;d vkSj leqfpr ç;kl ugha fd;s rks gesa Hkfo"; esa Hk;adj dfBukbZ;ksa dk lkeuk
djuk iM+sxkA vkb;s ge bl ikB esa bu lcds ckjs esa foLrkj ls tkudkjh çkIr djsaA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

^çkÑfrd lalkèku* (natural resource) 'kCn dh O;k[;k dj ldsaxs_

çkÑfrd laj{k.k ds fy;s viuk;h tkus okyh Hkkjrh; ijaijkvksa ls ifjfpr gks ik;saxs_

çkÑfrd lalkèkuksa ds vou;u (ßkl) ds dkj.kksa dk o.kZu dj ldsasxs vkSj bls jksdus ds mik;
crk ik;saxs_

tSo fofoèkrk dks ifjHkkf"kr vkSj tSo fofoèkrk ds laj{k.k dh vko';drk dk o.kZu dj ldsaxs_

fofoèk ladVkiUu (endangered) ikni ,oa tho çtkfr;ksa dh lwph cuk ik;saxs_

çkÑfrd lalkèkuksa ds laj{k.k ds fy;s cuk;s x;s fofHkUu i;kZoj.k fu;eksa dks crk ik;saxs_

lrr iks"k.kh; fodkl (sustainable developement) dh O;k[;k dj ldsasxs vkSj bldh
vko;drk dks lgh vkSj U;k;ksfpr ik;saxs_

fofoèk ijEijkxr ,oa xSj&ijEijkxr ÅtkZ lzksrksa dk o.kZu dj ik;saxsA

26

izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k
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i;kZoj.k ,oa LokLF; 26.1 çkÑfrd lalkèku (Natural resources)

lalkèku 'kCn dk vFkZ dksbZ Hkh ,slh oLrq vFkok inkFkZ gSa ftls ge vius mn~ns'; iwfrZ ds fy;s
i;kZoj.k ls çkIr djrs gSaA mnkgj.k ds fy,] gesa  Hkou fuekZ.k ds fy;s bZVksa] lhesUV] yksgs] ydM+h
vkfn dh vko';drk gksrh gaSA ;s lHkh oLrq,sa Hkou fuekZ.k ds lalkèku dgykrs gSaA lalkèku dks
bl izdkj ifjHkkf"kr dj ldrs gSa fd ekuo }kjk vius fgr esa ç;ksx fd;k tkus okys dksbZ
çkÑfrd ;k Ñf=ke inkFkZ] ÅtkZ ;k tho lalkèku dgykrs gSaA lalkèku nks çdkj ds gksrs
gSa %

(d) çkÑfrd lalkèku vkSj

([k) Ñf=ke lalkèku

çÑfr }kjk çnÙk lHkh phtsa tSls e`nk] ok;q] ty] [kfut] dks;yk] lw;Z dk çdk'k] tho o ikni
vkfn  çkÑfrd lalkèku dgykrs gSaA ekuo vius vfLrRo dks cuk;s j[kus ds fy;s bu lalkèkuksa
dk çR;{k ;k vizR;{k :i ls ç;ksx djrk gaSA lH;rk ds fodkl dh vofèk esa ekuo }kjk
fodflr fd;s x;s lalkèku Ñf=ke lalkèku (Artificial resources) dgykrs gaSA mnkgj.k ds fy,
ck;ksxSl] Å"ek fo|qr] IykfLVd vkfn ekuo fufeZr lalkèku gSA ;s ekuo fufeZr lalkèku çk;%
nwljs çkÑfrd lalkèkuksa ls çkIr fd;s tkrs gSaA mnkgj.k ds fy, IykfLVd vkSj vU; jklk;fud
mRikn varr% isVªksfy;e ds çkÑfrd lalkèku ls gh çkIr fd;s tkrs gSaA

fo|qr iSnk djus ds fy;s ç;qDr çkÑfrd lalkèku dkSu&ls gSa\

26.1.1 çkÑfrd lalkèkuksa dk oxhZdj.k

l¡kl esa yh tkus okyh ok;q vkSj lw;Z }kjk çkIr çdk'k dh ek=kk vlhfer gSA ysfdu dks;yk] ou
rFkk isVªksfy;e dh ek=kk,a lhfer gSaA bu lalkèkuksa dh ek=kk fnu&çfrfnu yxkrkj de gksrh tk
jgh gSA

lalkèku

izkÑfrd Ñf=ke

(mnk- fo|qr)

lekiu'khy (Exhaustible) vlekiu'khy (Inexhaustible)

(lekIr gks tkus okyk) (dHkh lekIr ugha gksus okyk)

(mnk- lkSj ÅtkZ] ok;q] o"kkZ] Tokjh; ÅtkZ)

uohdj.kh; (Renewable) (vuohdj.kh;) (Non-renewable)

(mi;ksx ds ckn nqckjk vkiwfrZ) (mnk- dks;yk] isVªksfy;e] ykSg]

(mnk- ok;q] ty] ou) tSfod iztkfr;ka)
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i;kZoj.k ,oa LokLF;vlekiu'khy lalkèku

,sls lalkèku tks ekuo miHkksx ;k vU; mi;ksxksa }kjk lekIr ugha fd;s tk ldrs gSaA vlekiu'khy
lalkèku dgykrs gSa] buesa ÅtkZ lzksr tSls lkSj fofdj.k] ok;q (iou) 'kfDr] ty 'kfDr (çokgh
èkkjk;sa) vkSj Tokjh; ÅtkZ rFkk inkFkZ  tSls jsr] feV~Vh] ok;q o leqnzh ty vkfn vkrs gSaA

lekiu'khy lalkèku

nwljh rjiQ] ,sls lalkèku gS ftudh ek=kk lhfer gS vkSj fujUrj mi;ksx ls ;s iw.kZr;k lekIr gks
tk;saxs] ;s lekIr'khy lalkèku dgykrs gSA mnkgj.kr;k i`Foh esa dks;ys dk Hk.Mkj lhfer gS vkSj
,d fnu gekjs mi;ksx ds fy;s dks;yk miyCèk ugha jgsxkA isVªksfy;e nwljk egÙoiw.kZ lekiu'khy
lalkèku gSA

uohdj.kh; lalkèku (mi;ksx ds ckn nqckjk vkiwfrZ)

dqN {k; gksus okys lalkèku mi;ksx ds i'pkr çkÑfrd :i ls iqu%mRiUu gks tkrs gSa vkSj bUgsa
uohdj.kh; lalkèku dgk tkrk gSA mnkgj.kr;k thfor çk.kh (tUrq o ikni nksuksa) tuu esa l{ke
gSa vkSj bl çdkj e`rçk; ;k ekjs x;s thoksa dk LFkku xzg.k dj ldrs gSaA ;fn bu lalkèkuksa dk
miHkksx iqutZuu dh nj ls vfèkd c<+ tkrk gS rks ;s iw.kZr% lekIr gks ldrs gSaA dqN mnkgj.k
gSa & LoPN ty] moZj e`nk] ou (ydM+h o vU; mRikn çnku djus okys)] ouLifr ,oa oU;tho
vkfnA

vuohdj.kh; lalkèku

,sls lalkèku] ftUgsa miHkkssx ds ckn iqu% çkIr ugha fd;k tk ldrk gSa vuohdj.kh; lalkèku dgykrs
gSaA buesa [kfut (rk¡ck] yksgk vkfn) thok'e b±èku (dks;yk] rsy vkfn) 'kkfey gSA ;gk¡ rd fd
ladVkiUu oU;tho (nqyZHk ikni o tUrq) Hkh bl Js.kh esa vkrs gSaA

ikBxr ç'u 26.1

1. uhsps dqN =kqfViw.kZ dFku fn;s x;s gSaA =kqfV dks igpku dj lgh dFku fy[ksa %

(d) IykfLVd ,d çkÑfrd lalkèku gSA

..................................................................................................................

([k) ou lekiu'khy vkSj uohuhdj.k u fd;s tkus okys lalkèku gSaA

..................................................................................................................

(x) ,sls lekiu'khy lalkèku tks miHkksx ds ckn çfrLFkkfir ugha fd;s tk ldrs
gSa] uohuhdj.k fd;s tkus okys lalkèku dgykrs gSaA

..................................................................................................................
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i;kZoj.k ,oa LokLF; 2. fuEu dks rhu çkÑfrd lalkèkuksa (vlekiu'khy] uohdj.kh; ,oa vuohdj.kh; fd;s
tk ldus okys oxZ esa oxhZd`r djsaA

ok;q] yksgk] jsr] isVªksfy;e] feV~Vh] eRL;] ou] lksuk] eksrhA

vlekiu'khy uohdj.kh; vuohdj.kh;
......................... ......................... .........................
......................... ......................... .........................

26.2 çkÑfrd lalkèkuksa dk laj{k.k

tSls&tSls ekuo tula[;k yxkrkj c<+rh tk jgh gS] çkÑfrd lalkèkuksa dk miHkksx Hkh c<+ jgk
gSA vkèkqfud ekuo lekt esa c<+rs vkS|ksfxdhdj.k vkSj 'kgjhdj.k ds dkj.k lHkh lalkèkuksa dk
mi;ksx c<+ jgk gSaA ;fn budk mfpr <ax ls mi;ksx vkSj izca/u ugha fd;k x;k rks iQyLo:i
vHkko mRiUu gks tk;sxk tks ikfjfLFkfrd larqyu dks vLrO;Lr dj nsxkA

çkÑfrd lalkèkuksa ds 'kks"k.k] fouk'k vkSj vi{k; dks jksdus ds fy;s fd;s x;s mfpr çcaèk dks
^laj{k.k* (^conservation*) dgk tkrk gSA

laj{k.k mu lHkh xfrfofèk;ksa dk ,d lewg gS ftuds }kjk {kfr igqpk;sa fcuk vuohd`r fd;s gq;s
çkÑfrd lalkèkuksa dk nksgu fd;k tk ldrk gSA ysfdu mlh le; mudk vR;fèkd nksgu fd;k
x;k rks ;g fouk'k vFkok vou;u dks c<+kok nsrk gSA

26.2.1 çkÑfrd lalkèkuksa ds laj{k.k dh vko';drk

ge tkurs gSa fd gekjh ewyHkwr vko';drkvksa dh iwfrZ çÑfr djrh gSaA ysfdu ge blds lalkèkuksa
ds vfrnksgu dh ço`fÙk j[krs gSaA ;fn ge blh çdkj çkÑfrd lalkèkuksa dk mi;ksx djrs jgsaxs
rks Hkfo"; esa dksbZ Hkh lalkèku 'ks"k ugha jgsaxsA çÑfr dk laj{k.k vR;ar vko';d gSA dqN
vko';drk,a bl izdkj gSa %

thou dks vkèkkj çnku djus ds fy;s ikfjfLFkfrd larqyu  cuk;s j[kukA

fofHkUu çdkj ds thoksa (tSofofoèkrk) dk laj{k.kA

orZeku ,oa Hkfo"; dh ihf<+;ksa ds fy;s lalkèku miyCèk djkukA

ekuo tkfr dk vfLrRo lqfuf'pr djukA

26.2.2 çkÑfrd lalkèkuksa dk laj{k.k vkSj Hkkjrh; ijEijk

Hkkjr esa gekjs iwoZorhZ yksxksa }kjk çkÑfrd lalkèkuksa dh vko';drk dks vuqHko fd;k x;k] ;g¡k
çÑfr dk vknj ,oa çkÑfrd lalkèkuksa ds laj{k.k dh çFkk FkhA çkÑfrd lalkèkuksa dks ifo=k
xqiQkvksa] ouksa] ifo=k tyk'k;ksa vkSj >hykas] o ifo=k çtkfr;ksa vkfn ds :i esa laj{k.k fn;k tkrk
FkkA gekjs ns'k esa lezkV v'kksd ds le; ls gh ou laj{k.k dh çFkk pyh vk jgh gSA tutkfr;ksa
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i;kZoj.k ,oa LokLF;}kjk muds nsoh&nsorkvksa vkSj iwoZtksa dh vkRekvksa dks fofHkUu vkdkj&çdkj ds ou ;k ou[k.M
lefiZr fd;s tkrs jgs gSaA bu ouksa esa isM+ksa ds dkVs tkus] f'kdkj o vU; ekuoh; gLr{ksi fcYdqy
fu"ksèk FkkA ;g çFkk fo'ks"kdj çk;}hi] eè; o iwohZ Hkkjr esa iQSyh gSA ftlds iQyLo:i cgqr
ls ikni ,oa tUrqvksa dk laj{k.k gks ldk gSaA blh çdkj vusdksa ty fudk;ksa] mnkgj.kr;k flfDde
esa [kspsvksikyjh >hy dks yksxksa }kjk ifo=k ?kksf"kr fd;s tkus ds iQyLo:i tyh; ikni ,oa tUrq
çtkfr;ksa dk laj{k.k gks ldk gSA fo'ks"k ikSèkksa tSls cjxn] ihiy] rqylh vkfn dh iwtk fd;s tkus
ls muds laj{k.k ds lkFk&lkFk o`{kkjksi.k dks Hkh çksRlkgu feyk gSA bfrgkl bl ckr dk lk{kh
gS fd yksxksa us isM+ dh j{kk djrs gq;s vius izk.k rd R;kx fn;sA

gky gh esa Hkkjr esa ̂ fpidks* vkanksyu bldk loZJs"B mnkgj.k gSaA ;g vkanksyu fgeky;h {ks=k esa
x<+oky ds xksis'oj xk¡o dh efgykvksa us çkjaHk fd;kA mUgksaus isM+ksa ls fpiddj bUgsa dkVs tkus
ls jksdkA blls 12,000 oxZ fdyksehVj ds laosnu'khy ty vkokg {ks=k (water catchment

region) dks cpk;k tk ldkA blh çdkj ds vkSj vkanksyu ns'k ds dbZ vU; Hkkxksa esa Hkh gq;s gaSA

ikBxr ç'u 26.2

1. gesa çkÑfrd lalkèkuksa dk laj{k.k D;ksa djuk pkfg;s] dksbZ nks dkj.k crkb;sA

(i) ..................................................................................................................

(ii) ..................................................................................................................

2. uhps dqN viw.kZ 'kCn fn;s x;s gSaA muds fy;s dFkuksa ls ladsr çkIr djds mUgsa iwjk djsaA
çR;sd fjDr LFkku ,d v{kj dks n'kkZrk gSA

(i) __ __ 
—— 

 p k __

(,d vkanksyu tks efgykvksa }kjk isM+ dkVs tkus ds fojksèk esa isM+ ls fpiddj 'kq:
fd;k x;kA)

(ii) T__ __ __ i

(Hkkjr esa iwtk tkus okyk ,d ifo=k ikni)

(iii) Kh_
—

ch__
 
__ pa _

—
 i

(flfDde esa ,d >hy ftls yksxksa }kjk ifo=k ?kksf"kr fd;k x;kA)

geus Åij ds Hkkx esa fofHkUu çdkj ds çkÑfrd lalkèkuksa dk foospu o oxhZdj.k fd;kA vc
ge buds ckjs esa foLrkj ls tkusaxsA çkÑfrd lalkèku dk Kku ge  e`nk ls çkjaHk djrs gSa %

26.3 e`nk

e`nk i`Foh dh iiZVh dh 'kh"kZLFk ijr gS tks ikniksa dh o`f¼ dks lgkjk çnku djrh gSA ;g vkxs
cf.kZr vo;oksa dk ,d tfVy feJ.k gS% (i) [kfut d.k (pV~Vku }kjk çkIr)] (ii)  g~;wel e`nk
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i;kZoj.k ,oa LokLF; (ikni vo'ks"kksa ds {k; ds dkj.k fufeZr dkcZfud inkFkZ)] (iii)  [kfut yo.k] (iv)  ty] (v)

ok;q vkSj (vi)  thfor tUrq (dsapq,s] dhV tSls cMs+ çk.kh o thok.kq o dod tSls lw{e tho)A

g~;wel

g;wel ikni vFkok tUrq inkFkZ ds vakf'kd ;k iw.kZ :i ls {k; ds iQyLo:i çkIr Hkwjk
vFkok dkyk dkcZfud inkFkZ gSa ftlls ikniksa dks iks"k.k çkIr gksrk gS vkSj e`nk dh ty
èkkj.k djus dh {kerk esa o`f¼ gksrh gSaA

e`nk ,d uohdj.kh; lalkèku ds lkFk&lkFk vuohdj.kh; lalkèku Hkh gSA

e`nk uohdj.kh; gS D;ksafd bldh mRikndrk moZjdksa ;k [kkn }kjk cuk;s j[kh tk ldrh gSaA

;fn fdlh fo'ks"k LFkku dh e`nk dk vijnu ds dkj.k LFkkukUrj.k gks pqdk gks rks ;g O;ogkfjd
:i ls vuohdj.kh; gS D;ksafd uohu e`nk ds fuekZ.k esa gtkjksa o"kZ yx tkrs gSaA

26.3.1 e`nk vijnu

^vijnu* dk 'kkfCnd vFkZ gS ^^feV tkuk**A vkius xzh"e ½rq esa è;ku fn;k gksxk fd
tc gok cgrh gS rks ;g jsr ,oa e`nk d.kksa dks ,d LFkku ls nwljs dks ys tkrh gSA
blh çdkj cgrk ikuh Hkh vius lkFk dqN e`nk dks Hkh cgk ys tkrk gSA e`nk dh 'kh"kZLFk
ijr dk gok vFkok ty }kjk gVk;k tkuk e`nk vijnu dgykrk gSA vki tkurs
gSa fd e`nk dh 'kh"kZLFk ijrksa esa g~;wel o [kfut yo.k gksrs gSa tks ikniksa dh o`f¼ ds
fy;s vfuok;Z gksrs gSaA bl çdkj] vijnu ls dkiQh ek=kk esa g~;wel ,oa iks"kd rRoksa dh
gkfu gksrh gS vkSj e`nk dh moZjrk de gksrh tkrh gSA

26.4.2 e`nk vijnu ds dkj.k
vc ge e`nk vijnu ds dkj.kksa dk foospu djsaxs] bl izfØ;k ds vusd dkj.k gksrs gS ftuesa
'kkfey gSa %

(d) çkÑfrd dkj.k vkSj ([k) ekuotfur dkj.k (ekuo }kjk mRiUu dkj.k)

(d) e`nk vijnu ds çkÑfrd dkj.k

bl Js.kh dk e`nk vijnu çkÑfrd dkj.kksa tSls ok;q o ty ds çHkko ls gksrk gSA ouLifr jfgr
èkjkry ds Åij mPp osx ls pyus okyh gokvksa ds dkj.k e`nk dh f'kfFky ijr mM+k ys tk;h
tkrh gSA blh çdkj ouLifr jfgr vFkok vYi ouLifr okys èkjkry esa fxjus okyh o"kkZ dh cawnsa
vius lkFk e`nk dks Hkh cgk ys tkrh gSaA

([k) e`nk vijnu ds ekuotfur dkj.k
çkÑfrd dkj.kksa ds vykok dqN ekuoh; fØ;kdykiksa ls Hkh e`nk dk {kj.k gksrk gSA vkb;s muds
ckjs esa tkusa%
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i;kZoj.k ,oa LokLF;1. ouksa dh dVkbZ (ouksUewyu) & ;fn ouksa dks bekjrh ydM+h ;k [ksrh ds mn~ns'; ls dkV fy;k
tkrk gS rks o"kkZ ds çHkko ds fo#¼ e`nk lajf{kr ugha jg ikrh gSA ftlds ifj.kkeLo:i 'kh"kZLFk
(Åijh irZ) e`nk cgdj ufn;ksa o leqnz esa pyh tkrh gSA

BawB (Stubble) & iQly dVkbZ ds i'pkr [ksrksa esa cph jgus okyh NksVh o l[r MaBy
(oàr)A

2. vi;kZIr Ñf"k fofèk;k¡ & vuqi;qDr tqrkbZ o mÙkjksÙkj iQlyksa ds i'pkr g~;wel  ([kkn&e`nk)
çfrLFkkiu u fd;k tkus ds dkj.k vir`.kksa ds BawBksa dks tyk;s tkus ij e`nk dh ty èkkjd
{kerk dk ßkl gksrk gSaA blds dkj.k e`nk 'kq"d gks tkrh gS vkSj èkwy ds :i esa mM+kbZ tk
ldrh gSA

3. vfrpkj.k µ eosf'k;ksa] HkSlksa] cdfj;ksa vkSj HksM+ksa ds >qaM e`nk ds Åij cgqr de ek=kk esa ikSèkksa
dks NksM+rs gSaA muds [kqjksa ls feV~Vh 'kq"d gks tkrh gS vkSj vklkuh ls mM+kbZ tk ldrh gSA

26.4.3 e`nk laj{k.k

fiNys [k.M esa vkius e`nk vijnu ds vusd dkj.kksa ds ckjs esa tkudkjh izkIr dh gSA e`nk vijnu
ds dkj.k bldh moZjrk dk gzkl gksrk gS] vr% gesa e`nk laj{k.k dh vko';drk iM+rh gSA e`nk
laj{k.k dk vk'k; e`nk vijnu dk fu;a=k.k vkSj e`nk moZjrk esa vusd fofèk;ksa }kjk lqèkkj fd;k
tkuk gSA ge buesa ls dqN fofèk;ksa ds fo"k; esa tkudkjh uhps çkIr djus tk jgs gSaA

1- e`nk moZjrk dk j[k&j[kko & [kkn ,oa moZjdksa ds fu;fer ç;ksx o iQly ds ØekorZu ls
e`nk moZjrk dk vuqj{k.k fd;k tk ldrk gSaA

2. pjkbZ ij fu;a=k.k & pjkbZ dsoy blds fy;s fuèkkZfjr LFkkuksa ij gh djus nsuh pkfg;s vkSj Ñf"k
Hkwfe ij fcYdqy ughaA

3. iquoZuhdj.k (Reforestation) & ok;q rFkk ty }kjk gksus okys e`nk vijnu dks ikniksa o
ouLifr;ksa ds jksi.k }kjk jksdk tk ldrk gSA

4. lh<+hnkj [ksrh & <ky dks vusd lery [ksrksa ds :i esa ifjorZu }kjk ikuh ds cgko dh
xfr dks de fd;k tk ldrk gSA vfèkdrj ioZrh; {ks=kksa esa bl fofèk dk ç;ksx fd;k tkrk
gSA

5. laeksPp (daVwj) tqrkbZ (Contour ploughing) & <yku ds ledks.k ls gy pykus ij ukfy;ksa
dks ikuh vkc¼ djus dk volj feyrk gS vkSj o"kkZ ds ikuh ls gksus okys e`nk vijnu ij
jksd yx tkrh gSA

ikBxr ç'u 26.3

1. fuEu }kjk fdl çdkj e`nk vijnu gksrk gS\

ok;q % ..................................................................................................

vfr pkj.k % ..................................................................................................

ty % ..................................................................................................
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i;kZoj.k ,oa LokLF; 2. dkWye I o dkWye II ds ,ddha ds tksMs+ cukb;sA
dkWye I dkWye II

(d) lh<+hnkj [ksr 1. vi{k;h ouLifr ;k tUrq inkFkZ

([k) vijnu 2. ouksa dh dVkbZ

(x) fuoZuhdj.k 3. ioZrh; {ks=kksa esa viuk;h tkus okyh [ksrksa
dh O;oLFkk

(?k) [kkn e`nk (g;wel) 4. cgk ys tkuk@mM+k ys tkuk

26.4 ikuh & ,d ewY;oku lalkèku

vc ge ,d nwljs lokZfèkd egRoiw.kZ çkÑfrd lalkèku ty dk o.kZu djrs gSaA vki HkyhHkk¡fr
tkurs gSa fd ty lHkh thfor çkf.k;ksa ds thou dks cuk;s j[kus ds fy;s vfr vko';d gSA ;g
lHkh tSo çdkjksa ds vfLrRo dks cuk;s j[kus ds fy;s lcls egRoiw.kZ ?kVd gSA blls tyok;q dk
fuèkkZj.k gksrk gS] fo|qr mRiknu gksrk gS vkSj ;g Ñf"k o m|ksxksa ds fy;s Hkh mi;ksxh gSA

fp=k 26.1 ty pØ

i`Foh ij 97% ty yo.k;qDr gS tks leqnzksa ,oa egklkxjksa esa ik;k tkrk gSA 'ks"k 3 çfr'kr vyo.k
ty gS] vkSj tks vfèkdrj fge {ks=kksa o fgeunksa esa ik;k tkrk gS vkSj ek=k 0-36 çfr'kr gh >hyksa]
ufn;ksa] rkykcksa vkfn esa forfjr gSA

leqnzh ty leqnzh thou dk vkèkkj gS vkSj eRL; o leqnzh [kk| inkFkkZsa ds mRiknu o vU;
O;kikfjd mRiknksa (vk;ksMhu] vxkj (agar)] eawxk] eksrh vkfn) ds fy;s mi;ksxh gSA ekuo dks
ihus] liQkbZ] vkSj ty&ey ds cgko ds fy;s LoPN ty dh vko';drk gksrh gSA vU; i'kqvksa

ok"iksRltZu
'olu

ikS/s vkSj tarqvksa ds
Årdksa esa ty dk
la;ksftr gksuk

ciQZ] o"kkZ] vksl

ckny

gok

ufn;ksa esa cguk leqnz

ok"iksRltZu

ty

'olu

ty }kjk
vo'kksf"kr
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i;kZoj.k ,oa LokLF;}kjk Hkh bldk mi;ksx fd;k tkrk gSA lkFk gh Ñf"k ,oa vkS|ksfxd mn~ns';ksa ds fy;s Hkh LoPN
ty dh vko';drk gksrh gSA LoPN ty uohdj.kh; lalkèku gS D;ksafd ;g ty pØ
(ok"ihdj.k] la?kuu o vo{ksi.k) }kjk lrr :i ls mRiUu gksrk jgrk gSA vki ikB 24 esa fn;s
x;s ty pØ dk iqujkoyksdu dj ldrs gSaA

26.4.1 ty dk vou;u (Degradation)
i`Foh dh lrg ij ty dh xq.koÙkk o ek=kk esa gzkl dks ty dk vou;u (Degradation) dgk
tkrk gSA tula[;k o`f¼ ,oa vkS|ksfxd fodkl ds ifj.kkeLo:i ty dk fnu çfrfnu voØe.k
gksrk tk jgk gSA ty ds vou;u ds çeq[k dkj.k fuEuor gSa %

1. c<+rh tula[;k dh vko';drkvksa dh iwfrZ ds fy;s] èkjkryh; ty (rkykcksa] >hyksa o ufn;ksa
ls çkIr ty) o Hkwfexr ty dk vfrnksgu (overdrawn) fd;k tkrk gSA

2. ty&ey (lhost) vFkkZr~ ?kjsyw vkSj uxjikfydk }kjk ç;ksx ds i'pkr cgk;k x;k xank ikuh
ekuo ,oa i'kqvksa }kjk mi;ksx ds ;ksX; ugha jg tkrk gSA

3. lHkh vkS|ksfxd bdkbZ;ksa ls fudyk xank ty èkjkryh; ty fudk;ksa o Hkwfexr ty fudk;ksa
dks çnwf"kr djrk gSA

4. Ñf"k vif'k"V ftlesa [kkn] moZjd o dhVuk'kd Hkh lfEefyr gksrs gSa] ty fudk;ksa esa ços'k
djds ty dh xq.koÙkk dk ßkl djrs gSaA

5. leqnzrVh; {ks=kksa esa Hkwfexr tyLrj ds yxkrkj fxjus ls LoPN ikuh ds dqavksa esa leqnzh ikuh
ços'k dj tkrk gSA ftlls ty dh xq.koÙkk lekIr gks tkrh gSA

26.4.2 ty laj{k.k

ekuo tkfr] ikniksa  o tkuojksa dk vfLrRo cuk;s j[kus ds fy;s ty dk laj{k.k o çcaèku
vko';d gSA blds fy;s fuEu fofèk;k¡ viuk;h tk ldrh gS %

1. ty xzg.k&vkokg {ks=kksa (catchment areas) esa ouLifr mxkdj ml {ks=k esa ty dks
e`nk }kjk vkc¼ fd;k tk ldrk gS vkSj fiQj bls xgu ijrksa esa fjlus dk volj çnku djds
Hkwfexr ty ds fuekZ.k esa lg;ksxh cuk;k tk ldrk gSA

2. ck¡èkksa ,oa ty bdkbZ;ksa dk fuekZ.k djds [ksrksa esa ty vkiwfrZ dks fu;fer fd;k tk ldrk
gS vkSj ty fo|qr dk mRiknu fd;k tk ldrk gSaA

3. ey&ty (xans ikuh) dks vfHkfØ;k fd;s tkus ds i'pkr gh mls ufn;ksa esa NksM+k tkuk
pkfg;sA

4. vkS|ksfxd cfg%lzkoksa (effluents) dh mipkfjr (treated) djds LoPN ty ds jklk;fud
vkSj Å"eh; çnw"k.k dks jksdk tkuk pkfg,A

5. nSfud thou esa ty dk foosdiw.kZ ç;ksx djuk pkfg,A

6. o"kkZ ds ikuh dk leqfpr mi;ksx djus ds fy;s ty dk laxzg.k o Hkwfexr ty iqu%Hkj.k
fd;k tkuk pkfg;sA
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 26.4

1. vki LoPN ty dks uohdj.kh; lalkèku D;ksa ekurs gSa\

............................................................................................................................

2. ty laj{k.k dh rhu fofèk;¡k crkb,A

............................................................................................................................

26.5 tSofofoèkrk (Biodiversity)

vius pkjksa vksj ns[kus ij gesa NksVh gjh ?kklksa ls ysdj cMs&cM+s o`{k vkSj vusdksa çdkj ds tUrq]
NksVs&NksVs dhVksa ls ysdj cMs+&cM+s tkuoj rd fn[kk;h nsrs gSaA blds vykok e`nk] ok;q ,oa ty
esa lw{etho ik;s tkrs gaS] ftUgsa ge vk¡[kksa ls ugha ns[k ldrs gSaA ;s lHkh çdkj ds ikni] tUrq
o lw{eçk.kh lfEefyr :i ls vkids pkjksa vksj tSofofoèkrk dk fuekZ.k djrs gSaA

vr% tSo fofoèkrk dks fdlh LFkku esa ik;h tkus okyh ikni vkSj tarq vFkkZr~ (okuLifrd
,oa tUrq lewgksa esa fo|eku çtkfr;ksa o lw{etho çtkfr;ksa esa ik;h tkus okyh fofoèkrk ds
:i esa ifjHkkf"kr djrs gSaA

26.5.1 tSofofoèkrk dk egRo

ikfjfLFkfrdra=k ds vuqj{k.k ds fy;s tSofofoèkrk vko';d gSaA ;g ok;qeaMy ds xSlh; la?kVu
dks cuk;s j[kus] tyok;q fu;a=k.k djus] çkÑfrd :i ls dhV fu;a=k.k esa lgk;d] dhVksa o if{k;ksa
}kjk ikniksa dk ijkx.k djus] e`nk fuekZ.k rFkk laj{k.k djus] ty 'kqf¼dj.k o laj{k.k djus vkSj
HkwtSojklk;fud&pØ vkfn dk;ks± dks cuk;s j[krh gSA

tSofofoèkrk ds dqN mi;ksx uhps fn;s x;s gSa %

[kk| % lHkh çdkj ds [kk| inkFkZ ikni vkSj tUrqvksa ls gh çkIr gksrs gSaA

vkS"kèk vkSj vkS"kfèk;¡k % yxHkx 26 çfr'kr vkS"kfèk (drug) ikniksa ls çkIr gksrh gSA
mnkgj.kkFkZ dquSu ftls eysfj;k ds bykt esa ç;ksx gksrk gSA fludksuk vkWfiQflusfyl ls çkIr
gksrk gSaA lkFk gh lHkh çfrtSod (antibiotics) lw{ethoksaa ls çkIr gksrs gSA

lkaLÑfrd vkSj lkSUn;Zijd ewY; & vkidks frrfy;ksa] tkuojksa] if{k;ksa o iQwyksa dks ns[kdj
vkuUn çkIr gksrk gSA blds vfrfjDr ikfjfLFkfrd i;ZVu (Ecotourism) euksjatu ds
lkFk&lkFk vk; dk ,d lzksr gSA

èkkfeZd ewY; & rqylh] ihiy] cjxn] csj ,oa [ktwj ds ikni o tkuoj tSls xk;] cSy] gkFkh
vkfn dh iwtk dh tkrh gSA

;g ikfjfLFkfrdra=k ds j[k&j[kko ds fy;s vR;ar vko';d gSaA

;g ikniksa esa ijkx.k ,oa fodh.kZu ds fy;s] e`nk ds fuekZ.k o laj{k.k ds fy;s rFkk ty ds
'kqf¼dj.k o laj{k.k ds fy;s Hkh vko';d gSaA
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i;kZoj.k ,oa LokLF;26.5.2 tSofofoèkrk ds fy;s [krjs

;|fi tSofofoèkrk gekjs vfLrRo dks cuk;s j[kus ds fy;s bruh egRoiw.kZ gS fiQj Hkh ge bls
tkus&vutkus esa {kfr igq¡pk jgs gSa] ;g fuEu dkj.kksa ls ladVkiUu gS%

1. isM+ dkVdj çkÑfrd okl dk uk'k] vknZzaHkwfe dk Hkjko] ?kkl okyh tehuksa dh tqrkbZ o ouksa
dk tyk;s tkukA

2. tula[;k o`f¼ ds dkj.k Hkkstu vkSj 'kj.k (edku) dh bruh T;knk ek¡x gks xbZ gSa tks ,dy
iQly mxkus dh izFkk dks c<+kok nsrh gSA bldk ifj.kke ;g gqvk fd dbZ vU; iQlysa vn`';
gks xbZ gSaA

3. vkS|ksfxdhdj.k o 'kgjhdj.k us ikniksa o tUrqvksa ds çkÑfrd vkoklksa dks ifjofrZr vkSj u"V
dj fn;k gaSA

4. e`nk] ok;q ,oa ty çnw"k.k ds iQyLo:i vkoklh; xq.koÙkk esa ifjorZu vk;s gSa ftlls
laosnu'khy çtkfr;¡k de gks ldrh gS ;k iw.kZr;k yqIr gks ldrh gSA

5. [kuu (mining) xfrfofèk;ksa ls ok;q o ty çnw"k.k esa o`f¼ gksrh gS vkSj vkl&ikl ds {ks=k
esa çkf.k;ksa dk vfLrRo [krjs esa iM+ tkrk gSA

6. ck¡èkksa] lM+dksa ,oa jsyiFk ds fuekZ.k esa taxy o pjkxkg vkfn ds cM+s Hkkx u"V gks tkrs gSa
ftlls tSofofoèkrk vLrO;Lr gks tkrh gSaA

7. vusd mn~ns';ksa ds fy;s tkuojksa dks vfoosdiw.kZ <ax ls ekjs tkus ij mudh la[;k esa deh
gksrh tk jgh gSA

8. fdlh {ks=k esa vU; fons'kt@fons'kh çtkfr;ksa ds ços'k ls mldh çkÑfrd tSofofoèkrk
ladVkiUu gksrh gS] mnkgj.kr;k tydqaHkh (Eichharnir)] ufn;ksa o >hyksa dks vo:¼ djrh
gS vkSj vusdksa tyh; çtkfr;ksa ds thou dks ladVkiUu djrh gSA

tydaqHkh & ,d dUnh; Hkweè;lkxjh; ikni (gk;kflUFkl vksfj;UVsfyl&Hyacinthus

orientalis) gSA bldh ifÙk;k¡ ladh.kZ] vlhek{k fofoèki.khZ gksrh gSaA lkekU;r;k lqxfUèkr
iq"i gksrs gSa rFkk buesa ,d dhi ds vkdkj dk ifjnyiqat gksrk gSA

26.5.3 tSofofoèkrk dk laj{k.k

pwafd vc vkidks gekjs vfLrRo dks cuk;s j[kus ds fy;s tSofofoèkrk ds egRo o blds u"V
gksus ds dkj.kksa dh tkudkjh çkIr gks x;h gS] vr% ge vc bldk laj{k.k fd;s tkus ij fopkj
djrs gSaA tSofofoèkrk ds laj{k.k ds fy;s nks ewyHkwr j.kuhfr;¡k gSa %

1. Lo&LFkkus laj{k.k (In-situ conservation)

2. ckÞ&LFkkus laj{k.k (ex-situ conservation)
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i;kZoj.k ,oa LokLF; 1. LoLFkkfud (LoLFkkuh;) laj{k.k esa ikniksa o tUrqvksa dks muds çkÑfrd vkokl ds vanj
vFkok lqjf{kr {ks=kksa esa lajf{kr fd;k tkrk gSA lajf{kr {ks=k Hkwfe ;k leqnz ds os {ks=k gSa ftUgsa
tSofofoèkrk ds j[k&j[kko o laj{k.k ds fy;s lefiZr fd;k x;k gSA mnkgj.kr;k] jk"Vªh;
m|ku] oU;tho vHk;kj.;] tSoe.My fup; vkfnA

2. ckÞ;LFkkfud laj{k.k (ckÞ;LFkkuh;) esa ikniksa ,oa tUrqvksa dk laj{k.k muds çkÑfrd
vkokl ds ckgj fd;k tkrk gSA okuLifrd m|ku] fpfM+;k?kj] thu cSad] Mh,u, cSad] cht
cSad] ijkx cSad] uoksn~fHkn o Ård laoèkZu vkfn bl Js.kh ds varxZr vkrs gSaA

ikBxr ç'u 26.5

1- fuEu esa ls dqN va'k tSofofoèkrk ds laj{k.k ls lacafèkr gS vkSj dqN tSofofoèkrk ds fy;s
ladV gS] laj{k.k okys va'kksa dks C o ladV okys va'kksa dks T ls bafxr dfj,A

1. vH;kj.; (-----------------------)

2. tula[;k foLiQksV (-----------------------)

3. vkS|ksfxdhdj.k (-----------------------)

4. fpfM+;k?kj (-----------------------)

5. Ård laoèkZu (-----------------------)

6. çnw"k.k (-----------------------)

26.6 ladVkiUu çtkfr;¡k (Endangered species)

vki igys ls gh mu vusdksa dkj.kksa dk vè;;u dj pqds gSa ftuls tSofofoèkrk fujUrj [krjs esa
gSA vkius tSofofoèkrk ds j{k.k dh j.kuhfr ds ckjs esa Hkh tkudkjh çkIr dj yh gSA vc ge
mu ikniksa o tUrqvksa ds ckjs esa tkusaxs tks foyqIr (extinct) gks pqds gS ;k i`Foh ij ls foyqIr
gksus ds dxkj ij gSA

çtkfr;k¡ tks igys gh lekIr gks pqdh gS os foyqIr çtkfr;k¡ (extinct species) dgykrh gS vkSj
bl foyqIr gksus dh ?kVuk dks foyksiu (extinction) dgrs gSaA nwljh Js.kh dh çtkfr;¡k ladVkiUu
çtkfr;¡k dgykrh gSA ;s og çtkfr;¡k gS ftudh la[;k ,d ladViw.kZ Lrj rd de gks x;h gS
vkSj ftudks fudV Hkfo"; esa foyqIr gksus dk cM+k [krjk gSaA

fo'o laj{k.k laxBu ftldk iwoZorhZ uke çÑfr o çkÑfrd lalkèkuksa ds laj{k.k ds fy;s varjkZ"Vªh;
la?k (International Union for Conservation of Nature and Natural Resources (IUCN)

Fkk] us ladVkiUu ikni o tho çtkfr;ksa dks ̂ yky vkadM+s iqLrd* (Red Data Book) esa lwphc¼
fd;k gSA buesa ls dqN ladVkiUu ikniksa o tUrqvksa dh lwph uhps nh x;h gS %
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i;kZoj.k ,oa LokLF;ladVkiUu tkuoj ladVkiUu ikni

1. ,f'k;kbZ flag 1. ?kVi.khZ (Pitcher Plant)

2. gfjr leqnzh dNqvk] jktdPNi 2. Hkkjrh; csykMksuk
(Loggerhead turtte) 3. vkfdZM

3. dNqvk 4. uhyfxfj fyyh
4. ek'kZ exjePN vkSj ?kfM+;ky 5. ftadks ckbyksck (Ginkgo biloba) vFkok
5. ck?k esMu gs;j Vªh (Maidan hair tree)

6. xSaMk
7. ,f'k;kbZ gkFkh] Hkkjrh; vtxj
8. Hkkjrh; lkjax (cM+h)] frrfy;ak

26.7 oU;thou (Wildlife)

vc ge çÑfr ds ,d egRoiw.kZ lzksr ds ckjs esa tkudkjh çkIr djsaxs ftls oU;thou dgk tkrk
gSA ?kj esa vkids ikl ikyrw dqqÙkk] fcYyh] xk;] HkSals] HksMsa] cdfj;ak vkfn gks ldrh gSaA vius
m|ku esa vki fofHkUu çdkj dh lCth o iQwy ds ikSèks mxk ldrs gSaA blds vykok Hkh nwljs ikni
o tUrq gSa tks vkids }kjk mxk;s ;k ikys ugha x;s gSaA ,sls ikni] tUrq] tks mxk;s x;s ikniksa o ?kjsyw
i'kqvksa ds vykok gksrs gSa] oU;tho dgykrs gSaA

vius çkÑfrd vkokl esa jgus okys i'kq o çk.kh] oU; thou dk fuekZ.k djrs gSaA oU; thou ,d
egRoiw.kZ lalkèku gS D;ksafd ;g ikfjfLFkfrd larqyu dks cuk;s j[krk gSA bUgsa vuqlaèkkuksa ds fy,
izk;ksfxd inkFkks± ds :i esa vkSj euksjatu ds mn~ns'; ls Hkh O;ogkj esa yk;k tkrk gSA vU;
lalkèkuksa dh rjg ;s Hkh Hk;adj ladV dk lkeuk dj jgs gSa] vr% bUgsa Hkfo"; dh ih<+h ds mi;ksx
gsrq lajf{kr o laHkkydj j[kuk pkfg;sA

26.7.1 oU;thou ds laj{k.k dh vko';drk

oU; thou dk laj{k.k fuEu dkj.kksa ls fd;k tkuk pkfg;s %

thou dk vfLrRo cuk;s j[kus gsrq ikfjfLFkfrd larqyu dk;e j[kus ds fy;sA

fofHkUu çdkj dh çtkfr;ksa (tSofofoèkrk) ds laj{k.k ds fy;sA

vkfFkZd :i ls egRoiw.kZ ikniksa o tUrqvksa dks lqjf{kr j[kus ds fy;sA

ladVkiUu çtkfr;ksa ds laj{k.k ds fy;sA

26.7.2 oU;thou ds laj{k.k dh fofèk;k¡

oU;thou ds laj{k.k dh vko';drk ds ckjs esa tkudkjh izkIr djus ds i'pkr vc ge
muds laj{k.k ds fo"k; esa tkudkjh izkIr djrs gSaA bUgsa ge dbZ rjhds viukdj lajf{kr
j[k ldrs gSa tSlsµ
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i;kZoj.k ,oa LokLF; tSoe.My vkjf{kr {ks=kksa] jk"Vªh; m|kuksa o vH;kj.;ksa dh LFkkiuk djdsA

oukjksi.k (ikni jksi.k dk;ZØe) }kjkA

ladVkiUu çtkfr;ksa ds laj{k.k ds fy;s fo'ks"k ;kstukvksa }kjkA

oU; thou ds çkÑfrd vkoklksa esa lqèkkj djdsA

yksxksa dks oU;thou dh vko';drk o laj{k.k dh fofèk;ksa ds fo"k; esa tkudkjh nsdjA

f'kdkj o èku ds fy;s oU;thoksa dh gR;k ds fo:¼ vfèkfu;e o dkuwu cukdjA

Hkkjr esa çfro"kZ tqykbZ ds ekg esa lu~ 1955 ls oU;tho lIrkg euk;k tk jgk gSA bldk
mn~ns'; yksxksa ds chp oU;thou ds egRo ds çfr tkx:drk iSnk djuk o oU; thou dh
laj{k.kkRed o çcUèkkRed vko';drkvksa dk fo'ks"k mYys[k djuk gSaA

ikBxr ç'u 26.6

1. ^jsM MkVk cqd* D;k gS\

............................................................................................................................

2. oU;thou 'kCn dks ifjHkkf"kr dhft,A

............................................................................................................................

3. uhps dqN viw.kZ 'kCn fn;s x;s gS mUgsa mu 'kCnksa ds uhps fn;s x;s dFkuksa }kjk iw.kZ djsaA çR;sd
fjDr LFkku ,d v{kj dks n'kkZrk gSA

(i) A __ __  or__ __ __ at __ on

(o`{kkjksi.k dk;ZØe)

(ii) Be__ __ad __ __a

(,d ladVkiUu Hkkjrh; ikni)

(iii) Rh __ no__ __ r__ __

(,d ladVkiUu i'kq)

26.2.3 Hkkjr esa oU;thou vkjf{kr {ks=k (Wildlife Reserves in India)
oU; thou o muds çkÑfrd i;kZoj.k dks lqjf{kr j[kus ds fy;s dbZ jk"Vªh; ikdkZs a o
vH;kj.;ksa dh LFkkiuk dh x;h gSA buesa ls dqN uhps muesa ik;h tkus çeq[k çtkfr;ksa ds
lkFk fn;s tk jgs gSA

dkftjaxk vH;kj.; (vle) & ,d lhax okyk xSaMk

ekul vH;kj.; (vle) & taxyh HkSalk

fxj ou (xqtjkr) & flag] phry] lk¡Hkj] taxyh Hkkyw
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i;kZoj.k ,oa LokLF;dsykes: i{kh vH;kj.; (vk¡èkz çns'k) & isfydu o vU; leqnzh i{kh

Mfpxke vH;kj.; (tEew vkSj d'ehj) & d'ehjh ckjgflaxs] fgeky;h rsgj (Tahr)] taxyh
cdfj;ak] HksaM+] fgj.k

ck¡nhiqj vH;kj.; (dukZVd) & Hkkjrh; xoy] (ckblu)] gkFkh] yaxwj

isfj;kj vH;kj.; (dsjy) & gkFkh] ck£dax fgju] lk¡Hkj

dkUgk jk"Vªh; m|ku (eè; çns'k) & ck?k] rsanq,s] taxyh dqÙks

flfeyhiky jk"Vªh; m|ku (mM+hlk) & eSaxzkso (xjku)] vaMs nsus okys leqnzh dNq,A

Hkjriqj i{kh vH;kj.; (jktLFkku) & cÙk[k] cxqyk

dkWcsZV jk"Vªh; m|ku (mÙkjk[kaM) & ck?k] ck£dax fgj.k] lk¡Hkj] taxyh Hkkyw] jhll

tynikjk vH;kj.; (if'peh caxky) & xSaMk

26.7.4 oU;thou laj{k.k ls lacafèkr ,tsfUl;ka (Agencies)

oU;thou laj{k.k dh ns[kHkky ds fy;s jk"Vªh; o varjkZ"Vªh; Lrj ij vusd ,tsfUl;ka gSa]
muesa ls dqN ds uke uhps fn;s x;s gSa%

1. bafM;u cksMZ iQkWj okbYM ykbiQ (IBWL) µ çkarh; ljdkj dks oU;thou dh lqj{kk ds fy,
lq>ko nsrk gSA

2. Hkkjrh; lafoèkku esa ou o oU; thou dh lqj{kk dks lfEefyr fd;k x;k gSA

3. oYMZ okbYM ykbZiQ iQ.M iQkWj uspj (WWF) & ;g ,d varjkZ"Vªh; laxBu gSA bldh
LFkkiuk 1961 esa gq;h vkSj ;g oU;thou ds laj{k.k esa yxk gqvk gSA Hkkjr lu~ 1969 esa
bldk lnL; cuk vkSj bldk eq[;ky; eqEcbZ esa gSA blus tkuh ekuh ^^ck?k ifj;kstuk** dks
çksRlkgu fn;k gSA

4. baVjus'kuy ;wfu;u iQkWj dUtoZs'ku vkWiQ uspqjy fjlkslZst (IUCN), oYMZ dUtosZ'ku ;wfu;u
(WCI) oU;thou o muds vkoklksa ds ifjj{k.k esa layXu gSaA

5. dUosa'ku vkWiQ baVjus'kuy VsªM bu buMsatMZ Lih'kht (CITES) ,d varZjk"Vªh; laxBu gS tks
ladVkiUu tkuojksa ds O;kikfjd mRiknksa ij jksd yxkus ds fy;s gSA Hkkjr lu~ 1976 esa bldk
lnL; cukA

26.9 laj{k.k ds fy;s dkuwu (Legislation for conservation)

Hkkjrh; lafoèkku esa çkÑfrd lalkèkuksa ds laj{k.k ds fy;s vusd dkuwu o vfèkfu;e ikfjr fd;s
x;s gSaA buesa ls dqN fuEu gSA

i;kZoj.k lqj{kk vfèkfu;e] 1986

ou laj{k.k vfèkfu;e] 1980

jk"Vªh; ou uhfr] 1988

oU;thou lqj{kk vfèkfu;e] 1972 o blesa 1991 esa lqèkkj fd;k x;kA
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 26.7

1. fuEu dk foLRkkj dhft;s

1. WWF ..................................................................................................

2. CITES ..................................................................................................

3. IUCN ..................................................................................................

2. dkWye I vkSj dkWye II ds vkbVeksa ds ds tksM+s cukb;s]

dkWye I dkWye II

(d) isfj;kj vH;kj.; 1. jktLFkku

([k) dkUgk jk"Vªh; m|ku 2. mM+hlk

(x) flfeyhiky jk"Vªh; m|ku 3. mÙkjk[kaM

(?k) Hkrjiqj i{kh vH;kj.; 4. dsjy

(Ä) dkcsZV jk"Vªh; m|ku 5. eè;çns'k

26.9 lrriks"k.kh; ifjo/Zu (Sustainable development)

vHkh rd geus ;g ppkZ dh fd fdl çdkj foKku ,oa rduhd ds vfxze fodkl dk ç;ksx
djrs gq, ge fo|eku çkÑfrd lalkèkuksa ds ifjpkyu }kjk Lo;a ds vuqdwy i;kZoj.k dk fuekZ.k
djrs gSaA bl çdkj geus çkÑfrd lalkèkuksa ds vfrnksgu ds iQyLo:i u dsoy çkÑfrd
i;kZoj.k esa ifjorZu fd;k gS cfYd dqN fLFkfr;ksa esa bls u"V Hkh fd;k gSA vkèkqfud m|ksxksa]
iQSfDVª;ksa] 'kgjksa] dLcksa] lM+dksa] jsyekxkZsa] ck¡èkksa vkfn ds dkj.k ikniksa vkSj tUrqvksa dk çkÑfrd
vkokl ifjofrZr gqvk gSA bl çdkj èkhjs&èkhjs çkÑfrd lalkèku lekIr gksrs tk jgs gSa vkSj ,d
le; ,slk vk;sxk tc buesa ls vfèkdrj gekjh vkxkeh ih<+h ds fy;s miyCèk ugha jgsaxsA vr%
i;kZoj.k o fodkl ds chp larqyu cukus ds fo"k; esa fopkj djus ds fy, ;g vuqdwy le;
gS rkfd orZeku o Hkfo"; dh ih<+h nksuksa dks bu lalkèkuksa dk mfpr ykHk çkIr gks ldsA ;g y{;
oguh; ;k lrriks"k.kh; fodkl dh çfØ;k }kjk çkIr fd;k tk ldrk gSA
lrriks"k.kh; fodkl %  og fodkl gS tks orZeku ih<+h dh vko';drkvksa dh iwfrZ djrs gq;s
Hkfo"; dh ih<+h ds fy;s lalkèkuksa dks lajf{kr j[krk gSA
blfy, gesa ikuh] ok;q] e`nk vkSj nwljs vU; izkd`frd lalkèkuksa dks Bhd mlh rjg ls 'kq¼ vkSj
iznw"k.k&jfgr j[kuk pkfg;s tSls fd og i`Foh ij igys ls fo|eku FksA

lrriks"k.kh; fodkl esa fuEu dk lekos'k gksuk pkfg;s %

lalkèkuksa ds vR;fèkd ç;ksx dks de djuk o lalkèkuksa dks c<+kukA

vif'k"V inkFkkZsa dk iqupZØ.k ,oa iqu% mi;ksxA

uohdj.kh; lalkèkuksa fo'ks"kdj tSolalkèkuksa dk oSKkfud çcaèku
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i;kZoj.k ,oa LokLF;vfèkd isM+ yxkukA

daØhV bekjrksa ds chp gjh ?kkl ds NksVs&NksVs Hkw[k.Mksa dks fodflr djukA

tSo fuEuhdj.kh; viektZd (biodegradable) ;k i;kZoj.k vuqdwy inkFkkZsa dk vfèkdkfèkd
ç;ksx djukA

lalkèkuksa ds çHkkoh mi;ksx ij vkèkkfjr i;kZoj.k vuqdwy rduhdksa dk ç;ksx djukA

ikBxr ç'u 26.8

1. A ;k B nks fe=k gSaA vius nSfud thou ds dqN ekeyksa essa mudh jk; vyx&vyx gSA
lrriks"k.kh; fodkl dh vko';drk dks è;ku esa j[krs gq, fn;s x;s LFkku ij vius lq>ko nsaA

A dgrk gS & lkx lCth ds fy;s ikWyhFkhu ds cSx bLrseky fd;s tkus pkfg;sA

B dgrk gS & lkx lCth ds fy;s twV ds cSx bLrseky fd;k tkuk pkfg;sA

nksuksa esa dkSu lgh gS vkSj D;ksa\

............................................................................................................................

2. lrriks"k.kh; fodkl ds fy;s mi;ksxh nks xfrfofèk;ak crk;saA

............................................................................................................................

26.10 ÅtkZ lalkèku

ge vusdksa lzksrksa ls çkIr fofHkUu çdkj dh ÅtkZvksa dk vius nSfud fØ;kdykiksa tSls [kkuk
idkus] xeZ djus] [ksr tksrus] ;krk;kr] çdk'k djus vkfn ds fy;s mi;ksx djrs jgrs gSaA mnkgj.k
ds fy, idkus ds mn~ns'; ds fy, Å"ek@ÅtkZ ydM+h] dsjkslhu rsy] dks;ys] fo|qr ;k dqfdax
xSl nzohHkwr isVªksfy;e xSl (,y-ih-th- Liquid Petroleum Gas) ls çkIr gksrh gSA ge i'kq
'kfDr (?kksM+k] cSy vkfn) dk mi;ksx ;krk;kr o flapkbZ vkSj NksVs ;kaf=kd midj.kksa ds pykus
ds fy, tSls [ksrh ds fy, jgV (Persian Wheel) pykus ds fy, ;k fiQj rsyh; chtksa ls rsy
fudkyus ds fy, dksYgw pykus ds fy, djrs gSaA vyx&vyx izdkj dh ;s ÅtkZ,sa vyx&vyx
lzksrksa ls çkIr gksrh gSaA ge budh foLrkj ls ppkZ djsaxsA

26.10.1 ÅtkZ lzksrksa ds çdkj

ÅtkZ lzksrksa ds nks eq[; oxZ gSaA

1. ijEijkxr ÅtkZ lzksr (Conventional Sources of energy) & ;s vklkuh ls miyCèk
gksrs gSa vkSj yacs le; ls ç;ksx esa yk;s tkrs jgs gSaA
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i;kZoj.k ,oa LokLF; 2. vijEijkxr ÅtkZ lzksr (xSj&ijEijkxr ÅtkZ lzksr&Non-Conventional Sources of
energy) & ;s lkekU; :i esa O;ogkj esa yk;s tkus okys ÅtkZ lzksrksa ds vfrfjDr lzksr gSaA

rkfydk 26.2 nksuksa izdkj ds ÅtkZ lalkèkuksa dk la{ksi esa O;Dr djrh gSA

rkfydk 26.2 fofHkUu çdkj ds ÅtkZ lzksr

ÅtkZ ds lzksr

ijEijkxr ÅtkZ ds lzksr xSj ijEijkxr ÅtkZ ds lzksr

ijEijkxr vuohdj.kh; ÅtkZ ijEijkxr uohdj.kh; ÅtkZ

vfèkdka'k thok'e b±èku Hkwfe ds Hkwfe ds Åij vthok'e b±èku lkSj ÅtkZ (Solar energy)

Hkhrj ik;s tkrs gSaA ds :i esa ik;s tkrs gSaA tyh; ÅtkZ (Hydel energy)

mnkgj.k & dks;yk] rsy] çkÑfrd mnkgj.k & ydM+h] xkscj] Ñf"k iou ÅtkZ (Wind energy)

xSl vkfn okuLifrd] vif'k"V] ydM+h dk ukfHkdh; ÅtkZ (Nuclear

dks;yk vkfnA energy)

gkbMªkstu ÅtkZ (Hydrogen

energy)

Hkwrkih; ÅtkZ (Geothermal

energy)

tSoÅtkZ (Biogas)

Tokjh; ÅtkZ (Tidal energy)

tSobZaèku (Biofuel)

26.10.2 ijEijkxr ÅtkZ lzksr

igys ge ijEijkxr ÅtkZ lzksrksa dh ppkZ djrs gSaA budk mi;ksx çkphu dky ls gksrk vk;k gSA
muesa ls lcls egRoiw.kZ lzksr thok'e bZaèku gSA vr% ge thok'e bZaèku ds fo"k; esa foLr`r :i
ls tkudkjh izkIr djsaxsA

thok'e bZaèku (Fossil fuel) & thok'e bZaèku ikniksa o tUrqvksa ds thokf'ed vo'ks"k gSa tks
yk[kksa o"kkZsa esa dks;yk] isVªksfy;e mRiknksa o çkÑfrd xSl esa :ikUrfjr gq, gSaA

dks;yk (Coal) & lcls çpqj thok'e bZaèku gSA ;g idkus o vkS|ksfxd xfrfofèk;ksa esa ngu ds
fy;s ç;qDr gksrk gSA dks;ys ds vusd mRikn gSa tSls dks;yk xSl] dksyrkj] cSathu] VkWyqbZu vkfn
tks vusd dk;ks± ds fy;s mi;ksxh gSA

rsy o çkÑfrd xSlsa (Oil and Natural Gas) & mu ikni o tUrqvksa ls curh gSa tks fdlh le;
esa m".kdfVcaèkh leqnz esa jgrs Fks] rsy (;k isVªksfy;e) vufxur mRiknksa dk lzksr gSA isVªksy] Mhty
o vU; bZaèkuksa ds vykok] isVªksfy;e mRiknksa esa Lusgd (lubricants)] ekse (wax)] foyk;d]
jatd (dye) vkfn Hkh vkrs gSaA isVªksfy;e Hk.Mkj vkxkeh djhc 100 o"kkZsa ;k dqN vfèkd le;
rd py ik;saxsA
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i;kZoj.k ,oa LokLF;izkÑfrd  xSl  vDlj isVªksfy;e ds lkFk ik;h tkrh gSA bl xSl esa eq[;r% ehFksu ik;h tkrh
gSA fofoèk m|ksxksa esa bZaèku ds :i esa ç;ksx gksus ds lkFk&lkFk Hkkjr lfgr vusd ns'kksa esa ?kjsyw
bZaèku ds :i esa bldk mi;ksx c<+rk tk jgk gSA la;qDr jkT; vesfjdk çkÑfrd xSl dk lcls
cM+k mRiknd ns'k gksus ds lkFk&lkFk lcls cM+k miHkksDrk ns'k Hkh gSA

vktdy cM+s 'kgjksa vkSj dLcksa esa xSl ikbZi ykbZuksa }kjk Hksth tkrh gS ftls ih-,u-th- (ikbIM
uspqjy xSl&Piped Natural Gas) dgrs gSaA çkÑfrd xSl okguksa dks pykus ds fy;s Hkh bZaèku ds
:i esa ç;ksx gksrh gSA bls laihfMr çkÑfrd xSl (Compressed Natural Gas, lh-,u-th-)
dgrs gSaA bls ifjogu ds fy;s ,d ferO;;h (lLrs) o de çnw"k.k iQSykus okys bZaèku ds :i
esa ekU;rk çkIr gSA

nzohHkwr isVªksfy;e xSl (,y-ih-th-) Hkkjrh; ?kjksa esa lkekU;rk mi;ksx dh tkus okyh [kkuk idkus
dh xSl gSA ;g çksisu o C;wVsu xSlksa dk feJ.k gSA ftls mPp nkc ij nzohHkwr voLFkk esa j[kk
tkrk gSA ysfdu ;s xSl voLFkk esa tyrh gSA bl xSl dks ?kjsyw o vkS|ksfxd mi;ksxksa ds fy;s ,d
fof'k"V crZu (Container) esa miyCèk djk;k tkrk gSA ;g isVªksfy;e ifj"dj.k 'kkykvksa dk ,d
miksRikn (byproduct) gSA

ikBxr ç'u 26.9

1. dks;yk ,d vuohdjoh; ÅtkZ lzksr gS tcfd ydM+h dk dks;yk iquuZohdj.kh; gS D;ksa\

............................................................................................................................

2. gekjs nSfud thou esa fuEu fdl çdkj mi;ksxh gS\

1. lh-,u-th- ...................................................................................................

2. ih-,u-th- ...................................................................................................

3. ,y-ih-th- ...................................................................................................

3. A o B nks fe=k gSA vius nSfud thou esa dqN ekeyksa esa mudh vyx&vyx fopkj gSA lrr
iks"k.kh; fodkl dh vko';drk dks è;ku esa j[krs gq, fn;s x;s LFkku ij vius lq>ko nsaA

A dgrk gS & gekjk [kkuk cukus esa dks;yk bZaèku ds :i esa ç;ksx fd;k tkuk pkfg;sA

B dgrk gS & gekjk [kkuk cukus esa ,y-ih-th- bZaèku ds :i esa ç;ksx dh tkuh pkfg;sA

dkSu lgh gS vkSj D;ksa\

............................................................................................................................

26.10.3 xSj&ijEijkxr ÅtkZ lzksr

gesa iquuZohdj.kh; o viquuZohdj.kh; nksuksa çdkj ds ijEijkxr ÅtkZ lzksrksa ds fo"k; esa iwoZKku
gSaA ;s nksuksa lzksr rsth ls de gksrs tk jgs ßklksUeq[k (depleting) gS vkSj vfèkd le; rd ugha
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i;kZoj.k ,oa LokLF; py ik;saxsA vr% xSj ijEijkxr ÅtkZ lzksrksa (lkSj] iou] tyh;] Hkwrkih; vkfn) dk vfèkd
mi;ksx fd;s tkus dh vko';drk gSA ge buesa ls dqN ÅtkZ lzksrksa ds ckjs esa ppkZ djsaxsA

1. lkSj ÅtkZ (Solar energy)

lkSj ÅtkZ i`Foh ij lHkh çdkj dh ÅtkZvksa dk vkèkkjHkwr lzksr gSA ydM+h] dks;yk] rsy ;k
çkÑfrd xSl ikni ;k vU; thoksa ds mRikn gSa] ftUgksaus dHkh lkSj ÅtkZ dks çdk'kla'ys"k.k dh
fØ;k ds nkSjku dkcZfud v.kqvksa ds fuekZ.k esa ç;ksx fd;k FkkA vkt Hkh ;g ukfHkdh; ÅtkZ ds
vykok vU; ÅtkZ leL;kvksa ds lekèkku dk egRoiw.kZ fodYi gSA lkSj ÅtkZ ds fuEu ykHk gSa %

1. ;g çpqj ek=kk esa miyCèk gSaA

2. ;g lnSo pyus okyh gSaA

3. ;g yxHkx lHkh LFkkuksa ij miyCèk gSaA

4. ;g jktuSfrd ckèkkvksa ls eqDr gSA

ftu fofHkUu rduhdksa ftuesa lkSj ÅtkZ ç;ksx dh tk ldrh gS vkSj fd;k tk jgk gS]
os bl izdkj gSµ

1. lkSj dqdj (Solar Cookers)

2. lkSj Å".k tyra=k (Solar hot
water system)

3. lkSj 'kq"dd (lkSj ÅtkZ ls lq[kkuk
(Solar dryers)] iQlyksa dh
iSnkokj dks lq[kkus ds fy;s ç;qDr
gksrk gS)

4. lkSj ok;q Å"ed (Solar air
heaters)

5. lkSj HkfV~V;¡k (Solar kilns)

6. lkSj fuyZo.khdj.k la;=k
(Solar desalination
system)

7. lkSj cSVfj;ka (Solar batter-
ies) (fp=k 26.2)

2. tyfo|qr@ty&ÅtkZ (Hydel power)
fxjrs ikuh ds cy dk ç;ksx djds çkIr dh x;h ÅtkZ ty fo|qr ;k ty fo|qr 'kfDr (hydel
power) dgykrh gSA ;g rkih; ;k ukfHkdh; ÅtkZ dh rqyuk esa lLrh gksrh gSA blds mRiknu
ds fy;s ty ds HkaMkj.k gsrq ck¡èk cuk;s tkrs gSa vkSj ftls fctyh mRiknu ds fy, VckZbu ?kqekus
ds fy, fxjk;k tkrk gSA

fp=k 26.2 lkSj cSVjh ftlds ikuh dk iEi ;k nwljs
vU; dkeksa esa yk;k tk ldrk gSA
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i;kZoj.k ,oa LokLF;3. iou ÅtkZ (Wind energy)
iou dks ÅtkZ ds :i esa ;k¡f=kd ÅtkZ esa ifjofrZr djds gekjs nSfud thou esa ç;ksx fd;k tk
ldrk gSA bl ;k¡f=kd ÅtkZ dks fo|qr mRiknu esa] dqvksa o ufn;ksa ls flapkbZ ds fy;s ty fudkyus
ds fy, mi;ksx esa yk;k tk ldrk gSA ioupfDd;ksa dk ç;ksx dkiQh igys ls gh vukt ihlus
ds fy;s vko';d 'kfDr lzksr ds :i esa fd;k tkrk jgk gSaA bls iQly dVkbZ o fNydk vyx
djus ds fy;s Hkh ç;ksx fd;k tkrk gSA Hkkjr esa leqnz rVksa o ioZrh; {ks=kksa esa ioupfDd;ksa dk
fuekZ.k fd;k tk jgk gS fp=k (26.3)A

fp=k 26.3 iou pDdh

,d iou pDdh dks pykus ds fy;s U;wure ok;q osx 7 fdeh@ ?kaVk gSaA ,d ioupDdh vfèkdre
18 eh- dh xgjkbZ ls ikuh [khap ldrh gSa vkSj bldk çfr?kaVk mRiknu 4000-9000 yhVj (ikuh) gSaA

4. Tokjh; ÅtkZ (Tidal energy)

Tokjh; ÅtkZ og ÅtkZ gS ftldk mRiknu nh?kZ Tokj ds nkSjku ikuh dh xfr dk mi;ksx djds fd;k
tkrk gSA leqnzh ygjksa o Tokj dh lgk;rk ls ,d VckZbZu dks ?kqekdj fo|qr dk mRiknu fd;k tk ldrk
gSA ,sls {ks=k tgk¡ ij ufn;k¡ leqnz esa fxjrh gS] ogk¡ ij rjaxksa o Tokj&HkkVk dk fuekZ.k gksrk gS vkSj ogk¡
ij fo|qr mRiknu fd;k tk ldrk gSA blesa cgqr vfèkd 'kfDr gksrh gSA vki tkurs gS fd gekjs ns'k
esa yach rV js[kk o eq[; ufn;ksa dk ra=k gSA vr% ,d O;kid iSekus ij rjaxksa o Tokj&HkkVk }kjk fo|qr
mRiknu fd;k tk ldrk gSaA
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i;kZoj.k ,oa LokLF; 5. ukfHkdh; ÅtkZ (Nuclear energy)

jsfM;kèkehZ rRoksa tSls ;wjsfu;e vkSj Fkksfj;e ds Lor% çofrZr fo?kVu ds ifj.kkeLo:i ÅtkZ dh
cM+h ek=kk,a mRiUu gksrh gSaA bl ÅtkZ dks vkc¼ djds fo|qr mRiknu fd;k tk ldrk gSA  lalkj
dk 26 çfr'kr Fkksfj;e Hk.Mkj gekjs ns'k esa gS] tks fo|qr mRiknu esa ç;ksx fd;k tk ldrk gSA
vfèkd fodflr ns'kksa esa ukfHkdh; ÅtkZ dsUnz gSA Hkkjr esa gekjs ikl Hkh dqN dsUnz gSA mnkgj.k
rkjkiqj (egkjk"Vª)] dyiDde (rfeyukMq)] ujksjk (mÙkj çns'k)] dksVk (jktLFkku) vkfn Hkkjr
dh fo|qr ÅtkZ dk 3 çfr'kr Hkkx ukfHkdh; 'kfDr ls çkIr gksrk gS vkSj 2050 rd 25 çfr'kr
Hkkx çkIr fd;k tkus dh mEehn dh tkrh gSA

ukfHkdh; ÅtkZ LVs'ku fuekZ.k dh dher cgqr vfèkd gS] ysfdu j[k&j[kko ij gksus okyk O;;
vis{kkÑr de gSaA ;fn bUgsa lkoèkkuhiwoZd ugha pyk;k x;k rks buls jsfM;ksèkehZ çnw"k.k dk
varfufgZr [krjk Hkh gSA

6.  gkbMªkstu ÅtkZ (Hydrogen energy)

gkbMªkstu ij vkèkkfjr bZaèku lsyksa o ÅtkZ la;a=kksa ds fy;s gkbMªkstu çkFkfed bZaèku gSA gkbMªkstu
dh lgk;rk ls vkS|ksfxd] ?kjsyw o ifjogu mn~ns';ksa dh iwfrZ ds fy;s 'kfDr mRiknu fd;k tk
ldrk gSaA

7. Hkwrkih; ÅtkZ (Geothermal energy)

;g ÅtkZ i`Foh ds vUnj dh Å"ek ls çkIr dh tkrh gSaA Tokykeq[kh {ks=kksa esa xje ikuh ds iQOokjs
vkerkSj ij ik;s tkrs gSaA bUgsa xhtlZ (geysers) dgrs gSaA ;s xeZ ikuh ds mn~Hksnu (Eruptions)

VjckbZu ?kqekus esa dke esa ysus ij Hkwrkih; 'kfDr la;a=kksa esa fo|qr mRiknu dj ldrs gSaA bl fofèk
esa pV~Vkuksa esa njkjksa ls BaMs ikuh dks uhps fjlus fn;k tkrk gSA tc rd fd ;g fuEuLrjh; xeZ
pV~Vkuksa rd ugha igq¡prk gSA ikuh xeZ gksdj Hkki eas ifjofrZr gks tkrk gS tks cyiwoZd lrg ls
ckgj fudyrk gS vkSj bldh lgk;rk ls ÅtkZ mRiknu fd;k tk ldrk gSaA Hkkjr esa 46 tyrkih;
{ks=k gS tgk¡ ij ty dk rkieku lkekU;rk 1500 lsaVhxszV ls vfèkd gSA bu xeZ lzksrksa ls fo|qr
mRiknu fd;k tk ldrk gSaA

8. ck;ksxSl (Biogas)

xSj&ijEijkxr ÅtkZ dk ,d vU; lzksr tSoxSl gSA ftls ,aikfp=k (digester) dgrs gSaA fo'ks"k :i
ls cuk;s x;s xM~<ksa esa i'kqvksa ds xkscj ij lw{etSfod fØ;k }kjk ,d fo'ks"k Vadh mRiUu gksrh
gSA blesa ikuh o xkscj dk feJ.k cukdj mMs+yk tkrk gSaA tg¡k vok;oh; (Anaerobic) fo?kVu
gksrk gS vkSj ck;ks&xSl curh gSA bl xSl esa 55-70 çfr'kr ehFksu gksrh gS] tks Toyu'khy gS vkSj
bls lekU;r;k [kkuk idkus okyh xSl ds :i esa ç;ksx fd;k tkrk gaSA ck;ks&xSl ds fuekZ.k ds
i'pkr VSad esa cpk vif'k"V [kkn ds :i esa iz;ksx gksrk gSaA vr% ck;ksxSl la;=k ls gesa bZaèku o
[kkn nksuksa çkIr gksrs gSaA ck;ksxSl la;a=k Hkkjrh; xk¡oksa esa dkiQh yksdfç; gks jgs gSaA

tSoxSl la;a=k nks çdkj ds gksrs gSaµ
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i;kZoj.k ,oa LokLF;(a) ifjokj esa dke vkus okys xSl la;a=k & ;s vkdkj esa NksVs gksrs gSa vkSj ,d ifjokj }kjk
O;fDrxr Lrj ij ç;qDr gksrs gSaA

(b) leqnk; çdkj ds xSl la;a=k & ;s cM+s gksrs gSa o vfèkd xzkeh.k vkcknh }kjk ç;ksx esa yk;s
tkrs gSaA

9. ck;ksbZaèku (Biofuel)

vki vPNh rjg ls tkurs gSa fd thok'e bZaèku ,d 'krkCnh ls vfèkd le; rd ifjogu ,oa
m|ksxksa esa ÅtkZ ds eq[; lzksr jgs gSaA muds rhoz xfr ls miHkksx ds ifj.kkeLo:i thok'e bZaèku
ds Hk.Mkj de gq;s gSA mudh rhoz {kj.k o viquuZohdj.kh; çÑfr us oSdfYid ÅtkZ lzksrksa ds
ç;ksx fd;s tkus dh fn'kk esa dne c<+k;s tkus ds ladsr fn;s gSaA blhfy, nzo tSok'e bZaèkuksa ds
LFkku ij nzo gkbMªksdkcZuksa dks isVªksfy;e gkbMªksdkcZuksa esa cnyk tk ldrk gSaA nzo gkbMªksdkcZu tSo
bZaèku gS vkSj budk mRiknu djus okys ikniksa dks ^isVªkssIykUVl* dgk tkrk gSaA ;s ;wiQksfcZ,lh]
(Euphorbiaceae), ,lDyksikh,Mslh (Asclepiadaceae)] ,ikslkbuslh (Apocyanaceae)] vfVZdslh
(Utricaceae)] dkWUoksYoqyslh (Convolvulaceae) ,oa lsiksVslh (Sapotaceae) dqyksa ds ikni
gSaA tsVªksiQk djdl (Jatropha curcus) çtkfr ds ikni lokZfèkd mi;qDr gS] buls ck;ksMhty
çkIr gksrk gSaA Hkkjrh; rsy fuxe (Indian Oil Corporation) èkku dh Hkwlh] rkM+] djaft;k]
lw;Zeq[kh] vkfn vusd ouLifrd rsyksa ls ck;ksMhty ds fuekZ.k dk ç;ksx dj jgk gSaA

ck;ksMhty ds ykHk
ck;ks Mhty ds vusdksa ykHk gS] muesa ls dqN uhps fn, x, gSaµ

;g ,d Ñf"k vkèkkfjr bZaèku dk fodYi gSA

;g okuLifrd rsy o i'kq olk nksuksa ls cuk;k tk ldrk gSA

;g batuksa esa fcuk çeq[k cnyko fd;s gh ç;ksx fd;k tk ldrk gSaA

blds laxzg.k o forj.k ds fy;s i`Fkd lajpukRed <¡kps dh vko';drk ugha gksrhA

ck;ksMhty dk O;ogkj vfèkd lqjf{kr gSaA

blds ngu ds ifj.kkeLo:i dkcZueksuksDlkbM] lYiQsV] cxSj tys gkbMªksdkcZu o d.k inkFkkZsa
dk mRltZu de gksxk] bl çdkj ok;q çnw"k.k de gksxkA

26.10.4 ÅtkZ lzksrksa dk laj{k.k

geus fofHkUu çdkj ds ÅtkZ lzksrksa o mudh gekjs fy;s mi;ksfxrk ds ckjs esa Kku çkIr dj fy;k
gSaA vc vki viuh nSfud xfrfofèk;ksa vkSj muesa ç;qDr gksus okyh ÅtkZ ds çdkjksa ds ckjs esa
fopkj djsaA bu ÅtkZ lzksrksa dh ,d lwph cuk;sa] vki o vkidk ifjokj çfrfnu pkj ls ik¡p çdkj
ds ÅtkZ lzksrksa dk mi;ksx djrs gSaA blh çdkj nwljs yksx] m|ksx o çfr"Bku Hkh çfrfnu ÅtkZ ç;ksx
dj jgs gSaA fnu&çfrfnu ÅtkZ dh ekax o ÅtkZ lzksrksa dk mi;ksx c<+ jgk gSA bl çdkj ÅtkZ lzksrksa
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i;kZoj.k ,oa LokLF; dk èkhjs&èkhjs {k; gks jgk gSA ÅtkZ laj{k.k dh vR;ar egRoiw.kZ vko';drk gS vU;Fkk Hkfo"; esa
i;kZIr ek=kk miyCèk ugha gks ik;sxh] ÅtkZ laj{k.k dh dqN fofèk;¡k fuEu izdkj ls gSaµ

viquuZohdj.kh; ÅtkZ lalkèkuksa dk U;wure nksgu djsaA

ÅtkZ dh cjcknh dks jksdsaA

yksxksa ds chp cqf¼erk o foosdiw.kZ <ax ls ÅtkZ ç;ksx ds ckjs esa tkx:drk iSnk djukA

tSo inkFkZ ij vkèkkfjr ÅtkZ dk vfèkd ç;ksx djukA

ikBxr ç'u 26.10

1. ge lw;Z dks ÅtkZ dk loZJs"B lzksr D;ksa ekurs gSa\

............................................................................................................................

2. jsfM;ksèkehZ çnw"k.k dk D;k vFkZ gS\

............................................................................................................................

3. ukfHkdh; ÅtkZ ds D;k ykHk o gkfu;¡k gSa\

............................................................................................................................

4. fuEu lkj.kh esa fofHkUu ÅtkZ lzksrksa o muds mi;ksx fn;s x;s gSa lzksr ds ikl mfpr ç;ksxksa ij
fu'kku yxkb,A

Hkwrkih; ck;ksxSl ck;ksMhty

1. fo|qr mRiknu

2. Hkkstu idkus dk bZaèku

3. okguksa ds fy;s bZaèku

5. vius ?kj esa fo|qr ÅtkZ laj{k.k ds rhu rjhds cryk;saA

(i) ..................................................................................................................

(ii) ..................................................................................................................

(iii) ..................................................................................................................

vkius D;k lh[kk

dksbZ Hkh çkÑfrd o Ñf=ke inkFkZ] ÅtkZ ;k tho tks ekuo }kjk vius fgr esa ç;ksx fd;k
tkrk gS] lalkèku dgykrk gSA lalkèku nks çdkj gksrs gSa (i) çkÑfrd lalkèku]
(ii) Ñf=ke lalkèku
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i;kZoj.k ,oa LokLF;çkÑfrd lalkèkuksa dks (i) vlekiu'khy & ok;q] ty (leqnzh)] lkSj ÅtkZ vkfn o (ii)

lekiu'khy & e`nk] ou] LoPN ty] [kfut] thok'e bZaèku vkfn dks oxhZÑr fd;k x;k gSA

lekiu'khy lalkèku] viquuZohdj.kh; tSls èkkrq,sa] thok'e bZaèku o iquuZohdj.kh; tSls ty]
ydM+h] çkÑfrd pjkxkg] ou vkfnA

laj{k.k ls vk'k; mu lHkh xfrfofèk;ksa ls gS tks çkÑfrd lalkèkuksa ls ykHk çkfIr esa lg;ksxh
gS vkSj vfrnksgu dks jksdrh gSA

e`nk i`Foh dh iiZVh dh 'kh"kZLFk ijr gS tks ikniksa dh o`f¼ esa lgk;d gSaA ;g iquuZohdj.kh;
o viquuZohdj.kh; nksuksa gh izdkj dk lalk/u gSA

ty lHkh thoksa dk lokZfèkd egRoiw.kZ ?kVd gSaA ;g tyok;q dk fu;eu djrk gS] fo|qr
iSnk djrk gS vkSj Ñf"k o m|ksxksa ds fy, Hkh mi;ksxh gSA tula[;k o`f¼ o vkS|ksfxd fodkl
ds ifj.kkeLo:i ty dh xq.kork esa fnu&çfrfnu fxjkoV vk jgh gSA ekuo] ikniksa o tkuojksa
ds vfLrRo dks cuk;s j[kus ds fy;s ty dk laj{k.k o çcaèku vko';d gSA

;|fi tSofofoèkrk gekjs vfLrRo ds fy;s egRoiw.kZ gS ysfdu ekuo dh fofHkUu xfrfofèk;ksa
ds dkj.k ;g ladVkiUu gSA vr% gesa LoLFkkus laj{k.k o ckÞ;LFkkus laj{k.k dh j.kuhfr;ksa
}kjk tSofofoèkrk dk laj{k.k djuk pkfg;sA

ladVkiUu çtkfr;ksa os gSa ftudh la[;k dk ,d Øk¡frd Lrj (critical level) rd âkl gks
pqdk gS vkSj fudV Hkfo"; esa ftuds iw.kZr% foyksiu (lekIr gksus) dk [krjk gSA

mxk;s x;s ikniksa ,oa ?kjsyw i'kqvksa ds vfrfjDr vU; ikni] tkuoj o lw{etho oU;thou dk
fuekZ.k djrs gSaA oU;thou ikfjfLFkfrd larqyu cuk;s j[kus dk ,d egRoiw.kZ lalkèku gSA
bldk laj{k.k] tSo fup;] jk"Vªh; m|ku o vHk;kj.; vkfn LFkkfir djds fd;k tk ldrk
gSaA

lrr iks"k.kh; fodkl ,slk iz;kl gS tks orZeku ih<+h dh vko';drkvksa dh iwfrZ djrk gS
vkSj lalkèkuksa dks Hkfo"; dh ih<+h ds fy;s lqjf{kr Hkh j[krk gSaA

ÅtkZ lzksrksa ds nks oxZ gSa & (i) ijEijkxr ÅtkZ lzksr o (ii) xSj&ijEijkxr ÅtkZ lzksrA
ijEijkxr ÅtkZ ds lzksrksa esa (rsy o çkÑfrd xSl vkfn vkrs gSa tks Hkwfe ds vanj ik;s tkrs
gSa ,oa ijEijkxr iquuZohdj.kh; (dk"B] bZaèku] xkscj] ydM+h dk dks;yk vkfn) gks ldrs gSaA

xSj&ijEijkxr ÅtkZ ds varxZr lkSj ÅtkZ] ty fo|qr ÅtkZ] iou ÅtkZ] ukfHkdh; ÅtkZ]
gkbMªkstu ÅtkZ] Hkwrkih; ÅtkZ] ck;ksxSl ÅtkZ] Tokjh; ÅtkZ] ck;ksbZaèku vkfn vkrs gSA

ÅtkZ dh ek¡x vkSj bldk nksgu fnu çfrfnu c<+rk tk jgk gSA ÅtkZ lzksr rhozrk ls lekIr
gks jgs gSaA ÅtkZ laj{k.k vfr vko';d gS ugha rks Hkfo"; esa i;kZIr ÅtkZ miyCèk ugha gks
ik;sxhA
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i;kZoj.k ,oa LokLF;

ikBkar ç'u

1. laj{k.k dks ifjHkkf"kr dfj,A

2. e`nk vijnu dk D;k rkRi;Z gS\

3. tSofofoèkrk dks ifjHkkf"kr dfj,A

4. lrr iks"k.kh; fodkl dk vFkZ crkb,A

5. ÅtkZ lzksr ds laj{k.k dh dksbZ nks fofèk;¡k crkbZ;sA

6. oU;thou dk laj{k.k D;ksa fd;k tkuk pkfg;s\

7- e`nk dks iquuZohdj.kh; o viquuZohdj.kh; nksuksa D;ksa ekuk tkrk gS\

8- ikuh dh xq.koÙkk esa fxjkoV ds rhu dkj.k crk;saA

9- LoLFkkfud o ckÞLFkkfud laj{k.k dh j.kuhfr;ksa esa Hksn Li"V dfj,A

10. çkÑfrd xSl dk ijEijkxr ÅtkZ lzksr ds :i esa o.kZu dfj,A

11. e`nk vijnu ds çkÑfrd o ekuoÑr dkj.kksa dk o.kZu dfj,A

12- e`nk laj{k.k ds fofoèk fofèk;ksa dk o.kZu dfj,A

13- ekuo dh Hkfo"; dh ih<+h xSj&ijEijkxr ÅtkZ lzksrksa ij vfèkdkfèkd fuHkZj djsxh] foospu
dfj,A

14- ty laj{k.k dh ik¡p fofèk;ksa dh O;k[;k dfj,A

15- fdUgh rhu xSj&ijEijkxr ÅtkZ lzksrksa dk o.kZu dfj,A

ikBxr ç'uksa ds mÙkj

26.1 1. (d) IykfLVd ,d Ñf=ke lalkèku gSA

([k) ou lekiu'khy iquuZohdj.kh; lalkèku gSA

(x) lekiu'khy  lalkèku tks miHkksx ds ckn çfrLFkkfir ugha gksrs gSaA viquuZohdj.kh;
lalkèku dgykrk gSA

;k

lekiu'khy lalkèku tks miHkksx ds i'pkr çfrLFkkfir gksrs gSaA iquuZohdj.kh;
lalkèku dgykrs gSaA
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i;kZoj.k ,oa LokLF;2. vlekIr'khy iquuZohdj.kh; viquuZohdj.kh;

ok;q eRL; yksgk

jsr ou isVªksfy;e

fpduh feV~Vh eksrh lksuk

26.2 1. (d) thou dks cuk;s j[kus ds fy;s ikfjfLFkfrd larqyu gsrqA

([k) vusd çdkj dh çtkfr;ksa dk laj{k.k djus ds fy;sA

2. (d) fpidks

([k) rqylh

(x) [kstsvksikyjh

26.3 1. gok % 'kh"kZLFk ijr dh f'kfFky e`nk dks mM+k ys tkrh gSA

vfr pkj.k % j{kd ouLifr dks gVk nsrh gS vkSj bl çdkj ok;q o ty
vijnu dks c<+kok nsrh gSA

ty % ouLifr&jfgr e`nk dks o"kkZ dh cw¡ns cgk ys tkrh gSaA

2. dkWye I dkWye II

(d) lh<+hnkj [ksrh 1. ioZrh; {ks=kksa esa dh tkrh gSA

([k) vijnu 2. feV tkuk] f?kl tkuk

(x) ouksUewyu 3. ouksa dh dVkbZ

(?k) g~;wel 4. fo?kfVr gqvk okuLifrd ;k tUrq inkFkZ

26.4 1. ty pØ }kjk bldk lrr mRiknu gksrk gSA

(i) ck¡èk o tyk'k; cukdj

(ii) o"kkZ ds ikuh dh [ksrh

(iii) foosdiw.kZ mi;ksx

26.5 1. (1) C (2) T (3) T (4) C (5) T (6) T

26.6 1. ;g IUCN }kjk çdkf'kr dh tkrh gS vkSj ladVkiUu ikniksa o tUrqvksa ds ckjs esa
lwpuk çnku djrh gSA

2. mxk;s x;s ikniksa o ikyrw i'kqvksa ds vfrfjDr vU; ikni] tkuoj o thok.kq
oU;thou ds vUrxZr vkrs gSA

3. (i) oujksi.k
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i;kZoj.k ,oa LokLF; (ii) csykMksuk

(iii) xasMk

26.7 1. (i) oYMZ okbYM ykbiQ iQ.M

(ii) ladVkiUu çtkfr;ksa dk varjkZ"Vªh; O;kikj le>kSrk

(iii) çkÑfrd lalkèkuksa ds laj{k.k ds fy;s varjkZ"Vªh; la?k

2. (1) ?k (2) Ä (3) [k (4) d (5) x

26.8 1. (i) B lgh gS_ D;ksafd twV cSx tSovi{k;h gksrs gSsa ;|fi foKku us tSo vi{k;h
IykfLVd (ikWyhFkhu) cSx cuk fy;s gSa ysfdu lHkh cSx tSovi{k;h ugha gksrs
vkSj okrkoj.k dks çnwf"kr djrs gSaA

(ii) ewy ikB ns[ksa

26.9 1. dks;ys dk miHkksx ds i'pkr iquZmRiknu ugha fd;k tk ldrkA ysfdu ydM+h dk
dks;yk ydM+h ls çkIr gksrk gS  vkSj bls ou@o`{kksa ls fujUrj çkIr fd;k tk ldrk
gSaA

2. lh-,u-th- & [kkus idkus] ifjogu

ih-,u-th- & [kkus idkus

,y-ih-th- & [kkus idkus] çdk'k ds fy;s] ifjogu

3. B lgh gS D;ksafd ,y-ih-th- dks;ys dh vis{kk de çnw"k.k iSQykrh gSaA

26.10 1. ;g çpqj ek=kk esa eqÝr miyCèk gS] lnSo pyus okyh gS bldh dksbZ lhek;sa ;k
jktuSfrd ckèkk;sa ugha gSaA

2. jsfM;kèkehZ rRoksa dk mfpr lekiu u fd;s tkus ij buds e`nk esa vi?kVu ds
ifj.kkeLo:i ty çnw"k.k gksrk gSA

3 Hkkjr ds ikl fo|qr mRikknu ds fy;s i;kZIr ek=kk esa Fkksfj;e gSaA

4. Hkwrkih; tSo xSl tSo Mhty

(i) fo|qr mRiknu √ √ √

(ii) idkus ds fy;s bZaèku √
(iii) okguksa ds fy;s bZaèku √

5. (i) fo|qr dk foosdiw.kZ mi;ksx

(ii) rkinhIr ySEiksa ds LFkku ij LiQqjnhIr ySEiksa dk mi;ksx

(iii) yksxksa esa fo|qr ds mfpr mi;ksx ds çfr tkx:drk iSnk djukA
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i;kZoj.k ,oa LokLF;

fiNys ikBkas esa vki i;kZoj.k o blds ?kVdksa ds ckjs esa tkudkjh çkIr dj pqds gSaA vkius d{kk
10 esa thou&vk/kj i;kZoj.k (Life supporting environment) ds j[k&j[kko ds egRo ds ckjs
esa Hkh vè;;u fd;k gSA i;kZoj.k esa le; chrus ds lkFk&lkFk vusd çdkj ls cnyko vk;k gSA
gky ds o"kks± esa vR;fèkd tula[;k o`f¼ ds dkj.k vusdksa i;kZoj.kh; leL;k,a mRiUu gqbZ gSaA
Hkkjr dh vkcknh 1-4 vjc dk vkadM+k ikj dj pqdh gSA fo'o dh vkcknh 6 vjc ls vfèkd
gks pqdh gSA Hkkstu] vkokl o ÅtkZ tSlh vko';drkvksa dh iwfrZ ds fy;s i;kZoj.kh; lalkèkuksa
dk cgqr rsth ls nksgu fd;k tk jgk gSA lalkèkuksa ds vR;fèkd nksgu o ekuo xfrfofèk;ksa ds
dkj.k dbZ i;kZoj.kh; leL;k;sa mRiUu gks x;h gSa tSls fuoZuhdj.k] oU; thou dk fouk'k] ok;q]
ty] e`nk o èofu çnw"k.k] thok'e bZaèkuksa (rsy] dks;yk o çkÑfrd xSl) dh ek=kk esa ßkl]
dhVuk'kdksa dk thoksa ds 'kjhjksa esa gkfudkjd lhek rd lkanz.k] vkstksu ijr dk fouk'k
Hkwe.Myh; m"euA

bl ikB esa] vki vusd çdkj ds i;kZoj.k çnw"k.k] muds dkj.k] ifj.kke o fu;a=k.k ds fo"k; esa
tkudkjh çkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

çnw"k.k dks ifjHkkf"kr dj ldsaxs_

fofHkUu çdkj ds çnw"k.k dh lwph cuk ldsaxs vkSj muds lzksrksa dk o.kZu dj ldsaxs_

ok;q] ty vkSj e`nk iznw"k.k dk ikSèkksa o thoksa ij iM+us okys çHkko dk o.kZu dj ldsaxs_

ok;q] ty vkSj e`nk iznw"k.k dh fu;a=k.k fofèk;ksa dk o.kZu dj ldsaxs_

ukfHkdh; (U;wDyh;) o Bksl vif'k"V çcaèku dh fofèk;ksa dk o.kZu dj ldsaxs_

èofu çnw"k.k ds dkj.kksa o çHkkoksa dk o.kZu dj ldsaxs_

fofdj.k çnw"k.k ds dkj.kksa o çHkkoksa dk o.kZu dj ldsaxs_

ekuo 'kjhj esa çnw"k.kksa ds ços'k o LFkkukarj.k dh nj dk foospu dj ldsaxsA

27

iznw"k.k
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i;kZoj.k ,oa LokLF; 27.1 çnw"k.k

ge vusdksa nSfud fØ;k;sa djrs gSa tSls ugkus o diM+s èkksus ds fy, lkcqu ;k fMVjtsUV dk mi;ksx
djrs gSaA ,slk djus ij ge ikuh esa dqN jklk;fud vof'k"V feyk nsrs gSa] vkSj bldh xq.koÙkk
esa cnyko vk tkrk gSA ;g ikuh ykijokgh ;k vKkurko'k rkykcksa o ufn;ksa ds ikuh esa fey
ldrk gSA [kkuk idkus ds fy;s ydM+h ds ç;ksx ls èkqvk¡ gok esa feyrk gSA Ñf"k lacaèkh fØ;kvksaa
ds ifj.kkeLo:i moZjd o ihMduk'kh i;kZoj.k esa ços'k dj tkrs gSaA vokafNr inkFkkZsa ds
vuqfpr lkanz.k esa ,df=kr gksus dk thoksa o muds i;kZoj.k ij çfrdwy çHkko iM+rk gS]
bls çnw"k.k dgrs gSaA

i;kZoj.k fo'ks"k:i ls ok;q] ty o Hkwfe ds HkkSfrd] jklk;fud o tSfod vfHky{k.kksa esa
vokafNr ifjorZu ls ekuo vkcknh] oU; thou] vkS|ksfxd çfØ;kvksa o lkaLÑfrd fojklr
(Hkou o Lekjd) ij çfrdwy çHkko iM+rk gS bls çnw"k.k dgrs gSaA

i;kZoj.k dks çnwf"kr djus okys ,tsaV çnw"kd ;k iznw"k.k djus okys dkjd dgykrs gSaA

27.2 çnw"k.k ds çdkj

{ks=k o i;kZoj.k ds çHkkfor Hkkx ds vkèkkj ij iznw"k.k fuEu çdkj ds gks ldrs gSa %

ok;q çnw"k.k

ty çnw"k.k

e`nk çnw"k.k

èofu çnw"k.k

27.2.1 ok;q çnw"k.k

ge lHkh gok esa lkal ysrs gSa] bls ge eglwl dj ldrs gSa vkSj ;gk¡  rd dh lw¡?kdj crk ldrs
gSa fd ;g rkth gS ;k cklh (nwf"kr)A fdlh lzksr ls èkqvk¡ fudyrs ns[ks fcuk ok;q çnw"k.k dh vksj
è;ku vkdf"kZr ugha gksrk gSA leLr ekuoh; xfrfofèk;ksa tSls ?kj esa [kkuk cukus ls ysdj vR;fèkd
;a=khÑr m|ksxksa ds dkj.k ok;q çnw"k.k gksrk gSA

27.2.1 (d) ok;q çnw"k.k ds lzksr

ok;q çnw"k.k ds lzksrksa dks nks oxkZsa esa ck¡Vk tk ldrk gS % (i)  çkÑfrd] o (ii) ekuo fufeZr

1. çkÑfrd lzksr

(i) izTofyr Tokykeq[kh dh jk[k] vk¡èkh o taxy dh vkx ls mRiUu gksus okyh èkwy

(ii) iQwyksa }kjk ok;q esa ijkxd.kksa ds iQSyus ls

2. ekuotfur (ekuo&fufeZr) lzksr

(i) dks;yk ;k dPpk rsy dk ç;ksx djus okys 'kfDr la;a=k (ikoj LVs'ku)

(ii) dks;yk] i'kqvksa ds xkscj ds miys] ydM+h] dsjkslhu vkfn ls pyus okyh HkfV~V;k¡A
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i;kZoj.k ,oa LokLF;(iii) jsy ifjogu] LVhej] eksVj okguksa vkfn esa ç;qDr ok"i batuksa vkfn ftuls CO2 fudydj
ok;q esa feyrs gSaA

(iv) isVªksy] Mhty] dsjkslhu vkfn ls pkfyr eksVj o vkarfjd ngu batu vkfnA

(v) ?kjsyw b±èku ds :i esa okuLifrd rsy] dsjkslhu] o dks;ykA

(vi) ey&ty o ?kjsyw ukfy;ksa ls fudyus okyh nqxZUèk ;qDr xSlsaA

(vii) gok esa ihMuk'kh vo'ks"kksa ds :i esaA

eq[; ok;q çnw"kd

uhps dqN ok;q çnw"kdksa dk o.kZu fd;k tk jgk gS %

dkcZu MkbZvkDlkbM

ok;q çnw"k.k dh lgHkkxh eq[; xSlksa esa ls ,d dkcZu MkbvkWDlkbM gSA ;g dkj[kkuksa (iQSDVfj;ksa)]
ikoj LVs'kuksa] ?kjksa vkfn esa bZaèku ds ngu ds ifj.kkeLo:i mRiUu gksrh gSaA ok;qe.My esa CO2

ds c<+us ds fuEu çHkko gSa %

1. ikS/k?kj (xzhu gkml) çHkko ls ok;qeaMyh; rkieku ;k oSf'od rkiu (Xykscy okfeZax)
esa o`f¼A blls tyok;q esa Hkh ifjorZu gksrk gSA

2. leqnzh (ikfjfLFkfrd) ra=k dh mRikndrk esa ßkl & okrkoj.k esa CO2 dh lkanzrk esa o`f¼
ds ifj.kkeLo:i] ikuh esa bldh ?kqyu'khyrk ds dkj.k leqnzksa ds ikuh dh vEyrk esa o`f¼
gksus ls mRikndrk esa ßkl gksxkA

3. oSf'od rkiu ds dkj.k & èkjkry ds rkieku esa o`f¼ ds iQyLo:i egk}hiksa o ioZrh;
fgeunksa (Xysf'k;jksa) ds fi?kyus ls dqN ns'kksa ds leqnzrVh; {ks=kksa esa ck<+ vk tk;sxhA

lYiQj MkbvkWDlkbM

;g 'kfDr la;a=kksa (fctyh ?kjksa) esa dks;yk tyus ls o eksVj okguksa (dkj] Vªd vkfn) ls mRiUu
gksrk gSA blls ikniksa esa gfjfrek&ghurk (Dyksjksfll) o Ård{k;] euq";ksa esa vk¡[kksa esa tyu]
'okl&ufydk esa {kfr] (nek] 'oluh'kksFk&bronchitis) rFkk Hkouksa dk jax iQhdk iM+us yxrk gS
vkSj ;s [kjkc gks tkrs gSaA ok;qe.My esa lYiQj MkbvkWDlkbM ds vfèkd lkanz.k ds dkj.k
lYiQjMkbvkWDlkbM ds o"kkZ dh cwanksa esa ?kqyus ds dkj.k lYÝ;wfjd vEy fufeZr gksrk gS] ftlls
vEy o"kkZ gksrh gSaA

dkcZu eksuksDlkbM

dkcZu eksuksDlkbM thok'e bZaèkuksa tSls dks;yk] isVªksfy;e] o ydM+h ds dks;ys ds viw.kZ ngu ds
iQyLo:i mRiUu gksrh gSaA Mhty o isVªksy ç;ksx djus okys eksVj okgu dkcZu eksukDlkbM ds
eq[;  lzksr gSa tks okrkoj.k esa la;ksftr gks tkrh gSaA dkcZu eksuksDlkbM dkcZu MkbvkDlkbM dh
rqyuk esa vfèkd gkfudkjd gSA ;g ,d tgjhyh xSl gS ftlls 'olu leL;k;sa mRiUu gksrh gSaA
gheksXyksfcu ds çfr vf/d vkd"kZ.k ds dkj.k jDr izokg esa igqapus ij ;g xSl vkDlhtu dks
çfrLFkkfir djrh gSa blls flj pdjkrk Hkh gS] ljnnZ gksrk gS vkSj ;g ân; ds lkekU; dk;Z djus
esa ckèkk igq¡pkrh gSA
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i;kZoj.k ,oa LokLF; ÝyksjkbMl (Fluorides)
xeZ fd;s tkus ij ÝyksjkbM ;qDr pV~Vkusa] e`nk;sa vkSj [kfut ftuesa ÝyksjkbM gksrk gS] gkbMªkstu
ÝyksjkbM xSl dk mRltZu djrs gSaA ;g ,d vR;ar fo"kSyh xSl gSA ftlls eosf'k;ksa vkSj i'kqvksa]
vkfn dks Hk;adj gkfu igq¡prh gSaA

ukbVªkstu ds vkWDlkbMl
ukbVªkstu ds dqN vkWDlkbMl tSls ukbfVªd vkWDlkbM (NO)] ukbVªl vkDlkbM (N2O) o
ukbVªkstu MkbvkWDlkbM (NO2) izkÑfrd izfØ;kvksa }kjk rFkk rkih; 'kfDr LVs'kuksa (rki ;s
fctyh ?kjksa)] dkj[kkuksa] okguksa vkSj ok;q;kuksa ls mRiUu gkrs gSaA (;g dks;yk o isVªksfy;e ds
tyus ls mRiUu gksrs gSa)A euq"; ds jDr esa vkWDlhtu ogu {kerk esa deh djrs gSaA vk¡[kksa esa tyu
o Ropk dk dSalj Hkh mRiUu dj ldrs gSaA

èkwe (Smog)
;g vaxzsth dk smog 'kCn smo(ke) + (fo)g ds esy ls cuk gSA vr% ;g èkwe èkqvk¡] èkwy d.kksa
o NksVh&NksVh dqgkls dh cwanksa dk feJ.k gSA blls Ård{k; (necrosis) gks ldrk gS vkSj ;g
ifÙk;ksa esa liQsn irZ (jtru jksx&flYofjax) dk Hkh fuekZ.k djrk gSA ekuoksa o tkuojksa esa ;g nek
o ,ythZ mRiUu djrk gSA

,jkslksy iQqgkj ç.kksnd (Aerosol Spray Propellant)
ok;q esa fuyafcr lw{e d.kksa dks ,jkslksy dgk tkrk gSA ,jkslksyksa esa DyksjkÝyksjksdkcZu (CFCs)
o ÝyksjksdkcZu gksrs gSa ftudk iz;ksx jsizQhtjksa (iz'khrdksa) vkSj ,sjkslkWYM MCcksa esa gksrk gSA ;s
vkstksu ijr ds vo{k; dk dkj.k gSaA

?kjsyw ok;qçnw"kd
flxjsV] chM+h] flxkj ;k vU; tyus okys rEckdw;qDr inkFkks± ls fudyus okyk èkqvk¡] dks;yk] dk"B]
miyksa] dsjkslhu rsy o nzohHkwr xSlksa dk tyuk eq[; ?kjsyw çnw"kd gSaA ?kjsyw ç;ksx esa dks;yk] dsjkslhu
rsy] ydM+h] miyksa vkfn ds tyus ls dkcZu eksuksDlkbM (CO)] dkcZu MkbvkWDlkbM (CO2)]
lYiQj MkbvkDlkbM (SO2) vkfn xSlsa mRlftZr gksrh gSaA bu çnw"kdksa ds dkj.k gksus okys iznw"k.k ls
'okljks/ (ne ?kqVuk)] vk¡[k o iQsiQM+s dh chekfj;¡k o vYi ǹ';rk mRiUu gksrh gSaA

27.2.1([k) ok;q çnw"kdksa ds çHkko

ok;q çnw"kdksa ds ekuo LokLF;] ikniksa o vU; çkf.k;ksa ij çHkko lkj.kh 27.1 esa fn;s x;s gSaA

lkj.kh 27.1 dqN çeq[k çnw"kd] muds lzksr o çHkko

çnw"kd lzksr gkfudkjd çHkko

dkcZu ;kSfxd eksVj okgu] ydM+h 'olu lEcUèkh leL;k,sa
(CO vkSj CO2) vkSj dks;ys ds tyus ls ikS/k?kj (xzhu gkml) izHkko] oSf'od

rkiu vkSj tyok;q ifjorZu

lYiQj ;kSfxd 'kfDr la;=k o fjiQkbujh ekuoksa esa 'olu leL;k,sa
(SO2 vkSj H2S) Tokykeq[kh&foLiQksV ikSèkksa esa i.kZgfjr (DyksjksfiQy) dh

deh (Dyksjksfll uked jksx)
vEy o"kkZ
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i;kZoj.k ,oa LokLF;ukbVªkstu ;kSfxd eksVjokgu }kjk NksM+s x, ekuoksa esa vk¡[kksa o iQsiQMksa esa tyu
(NO vkSj N2O) èkqvk¡] ok;qe.Myh; vfHkfØ;k ikniksa dh mRikndrk esa deh gksuk

vEy o"kkZ ls inkFkkZsa (èkkrqvksa o iRFkj)
dks {kfr igq¡puk

gkbMªksdkcZu eksVjokgu o isVªksfy;e m|ksxksa 'olu leL;k;sa
(csUthu] bFkkbyhu) dSalj mRiUu djus okys xq.k
fuyafcr d.k nzO; (SPM) rkih; 'kfDr la;a=k] fuekZ.k n`';rk esa deh gksuk 'olu leL;k;sa
gok esa fuyafcr dksbZ Bksl xfrfofèk;k¡] èkkrq dehZ; lhlk yky jDr df.kdkvksa ds fodkl
;k nzo d.k (jk[k] èkwy] çfØ;k;sa vkSj esa O;oèkku mRiUu djrk gS o iQsiQM+s
lhlk) eksVjokgu ds jksx o dSalj mRiUu djrk gSA

èkwe smog = smo(ke) + fo(g)

(èkqvk¡ $ dqgjk) fuekZ.k ds dkj.k
n`';rk esa ßkl (deh gksuk) o jksfx;ksa
esa nek esa c<+ksrjh gksrh gSA

js'ks (dikl] Åu) oL=k m|ksx o dkyhu cqukbZ iQsiQM+ksa ds fodkj
m|ksx

27.2.1(x) ok;q çnw"k.k dh jksdFkke o fu;a=k.k

ok;q çnw"kd nks çdkj ds gksrs gSa & xSlh; o df.kdh;

xSlh; ok;q çnw"kdksa dks fu;af=kr djus dh fofèk;k¡

1. ngu (Combustion) & ;g rduhd dkcZfud xSlksa o ok"iksa ds :i esa fo|eku ok;q
çnw"kdksa ds fu;a=k.k ds fy, ç;ksx dh tkrh gSA bl fofèk esa dkcZfud ok;q çnw"kdksa ij Tokyk
ngu rduhd (flame combustion technique) (ftls mRçsjd ngu Catalytic combus-

tion Hkh dgrs gSa) dk ç;ksx fd;k tkrk gSA bl rduhd ds }kjk dkcZfud iznw"kd de
gkfudkjd mRiknksa o ty esa ifjofrZr gks tkrs gSaA

2. vo'kks"k.k (Absorption) & vo'kks"k.k og çfØ;k gS ftlesa ,d inkFkZ ektZd tSls
vo'kks"kh inkFkZ gksdj xqtjrs gSa nwljs inkFkZ tSls ektZd (scrubbers) dh rjg ços'k djrk
gSA bl rduhd esa xSlh; çnw"kd vo'kks"kd inkFkZ tSls gh bu ektZd ls gksdj xqtjrs gSaA bu
ektZdksa esa ,d nzo vo'kks"kd gksrk gSA ;g nzo vo'kks"kd xSlh; cfg%lzko esa fo|eku
çnw"kdksa dks gVk nsrk gSA bl izdkj ektZd ls ckgj vkus okyh gok çnw"k.k jfgr gksrh gS vkSj
bls okrkoj.k esa folftZr dj fn;k tkrk gSA

3. vfèk'kks"k.k (Adsorption) & vfèk'kks"k.k ,d çfØ;k gS ftlesa ,d inkFkZ nwljs inkFkZ
(vfo'kks"kd) ds ry ij fpid tkrk gSA bl rduhd esa xSlh; cfg%lzko ik=kksa esa j[ks x;s ljaèkz
Bksl &vo'kks"kdksa ij ls xqtkjk tkrk gSA xSlh; çnw"kd ljUèkz inkFkZ dh lrg ij fpid tkrs gSa o
'kq¼ gok ckgj fudy tkrh gSA dkcZfud o vdkcZfud xSlh; cfg%lzko ds vo;o Bksl
vfèk'kks"kd dh lrg ij HkkSfrd vfèk'kks"k.k }kjk vkc¼ gks tkrs  gSaA

(ns[ksa fp=k 27.1 ok;q iznw"k.k ds eq[; izHkko)
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i;kZoj.k ,oa LokLF;

fp=k 27.1 ok;q çnw"k.k ds eq[; çHkko

df.kdh; ok;q çnw"k.k fu;af=kr djus dh fofèk;¡k

df.kdh; ok;q çnw"kd tSls èkwy] dkfy[k] jk[k vkfn dks oL=k fiQYVjksa] fLFkj fo|qr~ vo{ksidksa]
vknzZ ektZdksa o ;kaf=kd ;qfDr;ksa vkfn }kjk fu;af=kr fd;k tk ldrk gSA

(i) oL=k fiQYVj (Fabric Filters) & bl rduhd esa] èkwy] dkfy[k o jk[k ;qDr xSlh; mRltZuksa
dks ljUèkz oL=k fiQYVj (cqus gq, ;k Hkjs gq,) ls xqtkjk tkrk gSA çnw"kd d.k bl oL=k esa

iQkeZ IykfLVd iQkse
vfXu'kked

eksVj okgu

vkstksu ifj{kd ('khYM) fouk'k

ikS/k?kj izHkko vkSj oSf'od rkiu
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i;kZoj.k ,oa LokLF;vkc¼ gks tkrs gSa vkSj fiQYVj esa ,df=kr dj fy;s tkrs gSa o çnw"kd d.k jfgr xSlsa fueqZDr
gks tkrh gSaA

(ii) ;kaf=kd ;qfDr;k¡ & ,slh vusdksa ;kaf=kd ;qfDr;k¡ ftuds }kjk gok dks LoPN djus ds fy,
çnw"kd gVk;s tk ldrs gSaA

(i) xq:Roh; çHkko dk ç;ksx djds ftlesa d.k xq:Rokd"kZ.k cy ds dkj.k uhps cSB tkrs
gSaA

(ii) xSl çokg dh fn'kk esa vpkud ifjorZu djus ls vis{kkÑr vfèkd laosx ds dkj.k
d.k i`Fkd gks tkrs gSaA

(iii) fLFkj fo|qr vo{ksid & bl rduhd esa] ,d xSl ;k ,sjkslksy (/wy] dqgklk ;k èkqa/ ds
:i esa ekStwn) ;qDr ok;q èkkjk dks fLFkj fo|qr vo{ksid ds nks bySDVªksMksa ds chp ls
xqtkjk tkrk gSA bl çfØ;k ds nkSjku ,jkslkWy d.k bysDVªksMksa ij vi{ksfir gks tkrs gSaA

27.2.1(?k) ok;q çnw"k.k dh jksdFkke o fu;a=k.k

(i) ?kjsyw Lrj ij] ydM+h ;k miys tykus ds LFkku ij vis{kkÑr LoPN b±èku o ck;ksxSl
(ck;ksxSl la;a=k esa tUrq o ikni vi{k;ksa ds vi?kVu ls çkIr xSl) dk ç;ksx fd;k tk
ldrk gSA

(ii) eksVjxkfM;ksa }kjk çnw"k.k dks fuEu çdkj de fd;k tk ldrk gS %

dbZ yksx feydj ,d gh xkM+h esa tkus ls ;k lkoZtfud ifjogu dk ç;ksx
djds

ysMjfgr isVªksy o lh-,u-th- (Compressed Nataral Gas laihfMr izkd`frd xSl)
dk ç;ksx djdsA

batuksa dh fu;fer liQkbZ o leLoj.k (tuning) }kjk vkSj

ykycÙkh ij ;k tc ç;ksx u fd;k tk jgk gS ,slh fLFkfr esa batu can j[kdj

(iii) fuEu mik;ksa ls vkS|ksfxd çnw"k.k dks de fd;k tk ldrk gS %

Å¡ph fpefu;¡k yxkdjA

fiQYVj] fLFkj fo|qr~ vo{ksid] ektZd vkfn midj.kksa dk ç;ksx djds] tks çnw"kdksa
dks i;kZoj.k esa esa folftZr ugha gksus nsrs gSaA

ikBxr ç'u 27.1

1. çnw"k.k dks ifjHkkf"kr dhft,A
............................................................................................................................

2. pkj çdkj ds çnw"k.kksa ds uke crkb,A
............................................................................................................................
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i;kZoj.k ,oa LokLF; 3. ok;qe.My esa vR;fèkd SO2 mRlftZr fd;s tkus ls ikniksa vkSj ekuo ij gksus okyk ,d&,d
çHkko cryk;saA

............................................................................................................................

27.2.2 ty çnw"k.k (Water Pollution)

vokafNr inkFkkZsa dk ty esa feyuk ty çnw"k.k dgykrk gSA ty çnw"k.k çkÑfrd ;k ekuotfur
dkj.kksa ls gks ldrk gSA

ty çnw"k.k ds çkÑfrd dkj.k e`nk vijnu] pV~Vkuksa ls [kfutksa dk fjlko rFkk dkcZfud] inkFkZ
dk {k; vkfn gS tcfd ekuotfur dkj.k ?kjsyw] Ñf"k o vkS|ksfxd xfrfofèk;¡k gSaA cgqr ls ikuh
ds lzksrksa dks vif'k"V inkFkkZsa ;kfu dwM+k djdV Mkyus dh Hkwfe (dumping ground) cuk fn;k
x;k gSA ty çnw"k.k  Hkkjro"kZ esa ekuo esa gksus okys jksxksa dk ,d izeq[k dkj.k gSA

ty dh xq.koÙkk esa fdlh çdkj dk HkkSfrd] tSfod ;k jklk;fud ifjorZu ftlls thfor
çkf.k;ksa ij çfrdwy çHkko iM+rk gS ;k okafNr ç;ksx ds fy;s ty vuqi;qDr gks tkrk gSa]
ty çnw"k.k dgrs gSA

27.2.2(d) ty çnw"k.k ds lzksr

çnw"kdksa ds mn~xe ds vkèkkj ij ty çnw"k.k ds nks çdkj ds lzksr gSa %

(i) fcUnq lzksr (point source) vkSj (ii) xSj&fcUnq (non-point source)lzksr

1. fcUnq lzksr & os lzksr tks ty çnw"kdksa dk fu"dklu lhèks ikuh esa djrs gSa ty çnw"k.k ds fcUnq
lzksr dgykrs gSaA ty fudk;ksa ds lehiorhZ rsy ds dqvksa] iQSfDVª;k¡] 'kfDr la;a=kksa (Power

plants), Hkwfexr dks;yk [kkus vkfn ty çnw"k.k ds fcUnq lzksr gSaA

2. xSj fcUnq lzksr & os lzksr tks ty esa çnw"kd fu"dklu dh ,d fuf'pr fLFkfr ugha gSa] os
ty iznw"kd ds xSj&fcUnq&lzksr dgykrs gSaA Ñf"k Hkwfe] ykWu] cxhpksa] fuekZ.k LFkyksa] lM+dksa o
xfy;ksa ls fudyk gqvk cgrk ikuh bl Js.kh esa vkrs gSaA

ty çnw"kd (Water Pollatants)

ufn;ksa] >hyksa o leqnz dk ikuh dbZ rjhdksa ls çnwf"kr gks ldrk gS %

ufn;ksa ds rVksa ds lehi fLFkr vkoklh; {ks=k ls okfgr ey dk ufn;ksa esa fu"dkluA

vkS|ksfxd vif'k"V cfg%lzkoksa esa] tksfd 'kgjh {ks=kksa ls fudyrs gSa] rsy] Hkkjh èkkrqvksa] o
fMVjtsUV ds mPp lkanz.k ik;s tkrs gSaA

[kfut] tSo vif'k"Vksa o iQly&/wy tks Ñf"k {ks=kksa ls vkrs gSa ls iQkLiQsV o ukbVªkstu
moZjd cgdj ufn;ksa] >hyksa] o leqnz esa igq¡p tkrs gSa ftlds dkj.k mudk vkWDlhtu u"V
gks tkrk gSA ;g fo"kkDr gks tkrk gS vkSj bl çdkj tyh; thoksa dks iyus&c<+us ugha nsrs gSaA
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i;kZoj.k ,oa LokLF;jklk;fud moZjdksa] ihMdukf'k;ksa] dhVukf'k;ksa] 'kkdukf'k;ksa o ikniksa ds vif'k"Vksa }kjk

vkS|ksfxd xans ikuh esa vusdksa jklk;fud çnw"kd tSls dSfY'k;e] eSXuhf'k;e] DykjksbMksa]
lYiQkbM] dkcksZusVksa] ukbVªkbVksa] Hkkjh èkkrq,sa o ukfHkdh; fj,DVj ls fudys jsfM;ksèkehZ
vif'k"VA

tyk'k;ksa esa ekuo o tkuojksa ds ey ew=kksa ds tkus lsA

'kgjh o vkS|ksfxd vif'k"Vksa dk tyk'k;ksa esa fuiVku ds dkj.kA

fp=k 27.2 ekuo xfrfofèk;ksa ds dkj.k ty çnw"k.k

27.2.2([k) ty çnw"k.k ds çHkko

ty çnw"k.k ls eNfy;ksa (eRL;kas) ,oa vU; tyh; thou ij çfrdwy çHkko iM+rk gSA

ty esa mifLFkr vEyksa@{kkjksa ds dkj.k lw{etho u"V gks tkrs gSaA ftlds dkj.k ufn;ksa esa
Lor% 'kqf¼dj.k dh çfØ;k Hkax gks tkrh gSA

ty esa fo"kkDr inkFkkZsa dh mifLFkfr ls ekuo o nwljs tkuojksa ds LokLF; ij xaHkhj  o
çfrdwy çHkko iM+rk gSA

çnwf"kr ty ls euq";ksa esa egkekfj;k¡ tSls gStk] V~;wcjdqyksfll (Vh-oh-)] ihfy;k] nLr]
VkbiQkbM vkSj Mk;fj;k vkfn iQSyrh gSA

iQlyksa dk Hkwlk (/wy)

vkS|ksfxd vif'k"V

ukfHkdh; fj;sDVj

okfgr ey 'kks/d la;=k

rsy iznw"k.k

moZjdksa dk cguk

i'kq'kkyk
vif'k"V

volkn
[kku ls fudyk
vEyh; ty
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i;kZoj.k ,oa LokLF; Ñf"k Hkwfe dh flapkbZ ds fy;s rkykcksa] ufn;ksa] >hyksa ls çkIr ty çnwf"kr gksus ij iQlyksa dh
xaHkhj {kfr gksrh gSa vkSj Ñf"k mRiknu ?kV tkrk gSA

yo.kksa }kjk nwf"kr ty ds ç;ksx ls e`nk dh {kkjh;rk esa o`f¼ gksrh gSA

vR;fèkd çnwf"kr ty dk ç;ksx e`nk dks çfrdwy <ax ls çHkkfor djrk gS] e`nk dh
moZjrk de gks tkrh gS o e`nk esa fo|eku lw{e thok.kq vkSj ykHkçn thok.kq Hkh u"V gks tkrs
gSaA

rsy VSadjksa ls dPps rsy ds fjlko ds dkj.k leqnzh ty nwf"kr gks tkrk gS o ikfjfLFkfrd
vkink vk tkrh gS ftlds iQyLo:i eNfy;ksa lfgr leqnzh tho ej tkrs gSaA

uhps lkj.kh 27.2 esa dqN ty iznw"kdksa ds lzksr vkSj izHkko fn, x, gSa &

lkj.kh 27.2 % ty çnw"k.k ds dkj.k ikfjfLFkfrd ra=k esa gksus okys cM+h dfBukbZ;ka

çnw"kd lzksr dkj.k çHkko

ukbVªsV] iQkLiQsV Ñf"k] moZjd] okfgr ey ikni iks"k.k lqiks"k.k
veksfu;e] yo.k [kkn (;wVªksfiQds'ku)

tarq [kkn vkSj okfgr ey] dkxt feysa] vkDlhtu dh deh tyh; thoksa dh e`R;q
ikni vo'ks"k [kk| izlaLdj.koT;Z inkFkZ

Å"ek 'kfDr la;a=k o vkS|ksfxd rkih; fuLrkj.k eNfy;ksa dh e`R;q
'khryu

rsyh; ijr rsyokgh leqnzh tgktksa isVªksfy;e ikuh esa ?kqyh gqbZ
ls fjlko vkWDlhtu miyCèk

u gks ikus ds dkj.k
tyh; thoksaa dh e`R;q

gks tkrh gSA

moZjdksa o ihMduk'kdksa dk Ñf"k esa O;kid iSekus ij mi;ksx fd;k tkrk gSA Ñf"k mRiknksa dks
c<+kus ds fy;s muds vR;fèkd ç;ksx ls lqiks"k.k (Eutrophication) o tSo vkoèkZu
(Biomagnification) tSlh ?kVuk;sa ?kfVr gksrh gSaA

lqfriks"k.k (;wVªksfiQds'ku] Eutrophication)

vfèkd mRiknu nsus okyh fdLeksa ds ç;ksx ds lkFk] moZjdksa o ihMduk'kdksa ds ç;ksx esa
vR;fèkd o`f¼ gqbZ gSA vko';drk ls vfèkd moZjd lrgh ty ds lkFk cgdj tyk'k;ksa
rd igq¡p tkrh gSA ty ds ukbVªsV o iQkLiQsV vkfn iks"kd rRoksa }kjk le`¼ gks tkus ls gfjr
'kSoky (green algae) dh o`f¼ Rofjr xfr ls gksus yxrh gS] bls lqiks"k.k ;k ;wVªksfiQds'ku
dgrs gSaA fp=k 27.3 esa bl 'kSoky dh rst xfr ls o`f¼ ds i'pkr~ vi?kVu dh çfØ;k esa
tyk'k;ksa esa ?kqyh vkDlhtu dh ek=kk de gks tkrh gS ftlds ifj.kkeLo:i tyh; thoksa dh
vkDlhtu ds vHkko esa e`R;q gks tkrh gSA
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i;kZoj.k ,oa LokLF;
okfgr ey vkSj@ ;k [ksrksa ls moZjdksa dk cgko

>hy esa iks"kd rRoksa dh lao`f¼ (;wVªksfiQds'ku)

'kSoky esa cgqxqf.kr o`f¼ ^'kSoky izLiqQVu* (algal bloom)

'kSoky }kjk vkWDlhtu dk miHkksx o mlds ckn {k; (e`R;q) gksuk

vi?kVdksa (thok.kqvksa) dh o`f¼ vkSj vfèkd vkWDlhtu dk mi;ksx

tho (tSls eNfy;k¡) vkDlhtu dh deh ds dkj.k ejus yxrh gSaA

fp=k 27.3 lqiks"k.k ds ifj.kkeLo:i gksus okyk laHkkfor ?kVukØe

tSo vkoèkZu (Biomagnification)

vtSofuEudj.kh; ihMdukf'kd tSls DDT (Mh-Mh-Vh-) dk iQly j{k.k ds fy;s O;kid
iSekus ij mi;ksx fd;k tkrk gSA ,d ckj [kk|  Ükà[kyk esa ços'k ds i'pkr~ mudk lkanz.k
çR;sd iks"k.k Lrj ds lkFk c<+rk tkrk gSA ftlds ifj.kkeLo:i 'kh"kZLFk miHkksDrkvksa ds
'kjhj esa ,d le; vofèk ds vanj bu ;kSfxdksa dk lap;u gks tkrk gSA gkfudkjd
vtSofuEudj.kh; jlk;uksa dk de lkanzrk esa ços'k vkSj [kk|  Ükà[kyk ds fofHkUu Lrjksa ij
vkSj vfèkd ek=kk (lknzark) esa lap;u tSo vkoèkZu dgykrk gSA

vkWDlhtu

vkWDlhtu

3. vR;f/d ek=kk esa ekStwn ikS/ksa dks [kkus
ds fy, lw{en'khZ tho ugha gSa

4. blh dkj.k lw{en'khZ ikS/a ej tkrs gS
mudk thok.kqvksa }kjk fo?kVu gks tkrk gS]
ftlls vkDlhtu mi;ksx dj yh tkrh gS

2. lw{ethoh ikniksa dks mRiUu gksus vkSj
rsth ls c<+us nsa

1. ukbVªsV vkSj iQkLisQV dh
vf/d ek=kk
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i;kZoj.k ,oa LokLF; vki fuEu [kk|  Ükà[kyk ds fo"k; esa fopkj djsaA D;k ikuh o isfydu fpfM+;k ds 'kjhj
esa Mh-Mh-Vh- ds lkanz.k esa vUrj gS\

ikuh → 'kSoky → eNyh → isfydu fpfM+;k ('kh"kZLFk miHkksDrk)
0-2 ppm 77ppm 500-600 pm 1700ppm

(ppm & çfr nl yk[k Hkkx esa ,d Hkkx)

ePNjksa dks ekjus ds fy;s ç;qDr dh x;h Mh-Mh-Vh- dh vYi ek=kk [kk| Ükà[kyk esa ços'k
ik ldrh gS vkSj bldh lkanzrk bldh vtSofuEudj.kh; çÑfr ds dkj.k 'kh"kZLFk
miHkksDrkvksa esa dkiQh vfèkd gks ldrh gSA blds çfrdwy çHkkoksa ds dkj.k vaMksa ds dop
detksj gks tkus ls tula[;k esa ßkl gks tkrk gS (fp=k 27.4)

fp=k 27.4 ihMdukf'kd fdl izdkj [kk| Ük`a[kyk dks izHkkfor djrs gSaA

rkfydk 27.3 vkSj 27.4 Øe'k% ty iznw"k.k ds vkS|ksfxd lzksr vkSj dqN ty iznw"kdksa ds lzksr
rFkk izHkko n'kkZrs gSaA

rkfydk 27.3 vkS|ksfxd iznw"k.k ds lzksr

m|ksx dk izdkj vdkcZfud (vtSo) iznw"kd dkcZfud (tSo) iznw"kd

[kuu DyksjkbM] fofHkUu èkkrq,a] iQsjl] lYiQsV]
lYÝ;wfjd ,flM] gkbMªkstu lYiQkbM]
iQSfjd gkbMªksDlkbM lrg ij ls ?kqys inkFkZ]
fuyafcr Bksl] DyksjkbM vkSj Hkkjh èkkrq,a

yksgk vkSj bLikr fuyafcr Bksl inkFkZ] yksgs ds lkbukbM] rsy] iQsukWy vkSj usÝFkk
Fkk;kslkbusV] lYiQkbM] rkack] Øksfe;e]
dSMfe;e vkSj ikjs ds vkWDlkbM

jklk;fud inkFkZ fofHkUu vEy vkSj {kkj] DyksjkbM] lYiQsV] ,sjksesfVd ;kSfxd
èkkrqvksa ds ukbVªsV] iQkWLiQksjl] Ýyksjhu]
flfydk vkSj fuyafcr d.k

dhVuk'kh ikuh esa detksj
foy;u cukrs gSa ysfdu
lw{e ikS/s DDT dks xzg.k
dj ysrs gSaA

izR;sd lw{etho
cgqr ls lw{e ikSèks
[kkrk gSA

izR;sd NksVh
eNyh cgqr ls
lw{e thoksa dks
[kkrh gSA

izR;sd cM+h eNyh
cgqr lkjh NksVh
eNfy;ksa dks [kkrh gS

lkjl (xzho) cgqr
lh cM+h eNfy;ksa
dks [kkrk gSA
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i;kZoj.k ,oa LokLF;vkS"kèk fuekZ.k inkFkZ izksVhu] dkcksZgkbMªsV]
(Pharmaceuticals) dkcZfud (tSfod)

foyk;d] eè;orhZ
mRikn] vkS"kèk rFkk
izfrtSfod (,UVhck;ksfVd)

lkcqu vkSj fMVtsZUV r`rh;d veksfu;e] fefJr {kkj olk vkSj olh; vEy]
(viektZd) fXyljky] iQkLiQsV

ikfylYiQksusVsM
gkbMªksdkcZu

[kk| izlaLdj.k vR;ffèkd lM+usokyk
(vklkuh ls lM+uk)
tSfod inkFkZ
vkSj jksxtud

dkxt vkSj yqXnh lYiQkbM rFkk Cyhfpax (fojatd) lsyqyksl js'ks] Nky]
rjy dk"B 'kdZjk,a]

dkcZfud vEy

rkfydk 27.4 % dqN ty iznw"kd] muds lzksr rFkk ekuo LokLF; ij mudk izHkko

iznw"kd lzksr euq"; esa gksus okys jksx

ysM (lhlk) vkS|ksfxd vif'k"V raf=kdk] xqnsZ (o`Dd) fodkj@[kjkc gksuk]
jDr fo"kkDrrk

fVu vkS|ksfxd èkwy dsUnzh; raf=kdk ra=k (CNS) dks izHkkfor] vkSj
n`f"V dks Hkh izHkkfor djrk gSA

ikjk vkS|ksfxd foltZu dsUnzh; raf=kdk ra=k vkSj ifjèkh; raf=kdk
ra=k izHkkfor] xqnsZ [kjkc gksuk] gksaBksa]
isf'k;ksa o Vk¡xksa dk lqUu iM+uk] èkqaèkyh
n`f"V gksuk

vkjlsfud vkS|ksfxd foltZu 'olu vkSj Ropk dk dSalj] raf=kdk] fodkj

fufdy ,jkslksYl] vkS|ksfxd èkwy iQqÝiQqlh; fodkj] Ropk'kksFk (dermatitis)

dSMfe;e vkS|ksfxd foltZu xqnsZ [kjkc gksuk] iQqÝiQqlh; (iQsiQM+k) vkSj
dadky jksx

;wjsfu;e] Fkksfj;e] jsfM;ksèkehZ vif'k"V Y;wdksMekZ (f'o=k@liQsn dq"B)] Ropk dk
lhft;e dSalj

27.2.2x ty çnw"k.k dh jksdFkke o fu;a=k.k

ty çnw"k.k dks fuEu çdkj ls fu;af=kr fd;k tk ldrk gS %

ufn;ksa esa fuLrkj.k ls igys vkS|ksfxd cfg%lzko dk mipkj djus ds ckn gh unh vkSj
okfgr ey ds i`Fkd~ pSuy cukdjA
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i;kZoj.k ,oa LokLF; ufn;ksa] >hykssa o rkykcksa ds ikuh dks diM+s èkksdj ;k ugkus vkfn ls çnwf"kr u gksus nsdjA

[kqyh ukfy;ksa esa [kk| inkFkZ dk vif'k"V] dkxt] tSofuEudj.kh; ouLifr ('kkd
lCth) vkSj IykfLVd esa u MkydjA

okfgrey mipkj la;a=kksa dks LFkkfir djdsA

?kj esa lsfIVd VSad dk fuekZ.k djus ls ey o vU; vif'k"V dks lhèks&lhèks ckgj u fudyus
nsdjA

vklouh vif'k"V (cfg%lzko) o Bksl vif'k"V ftlesa dkcZfud inkFkZ vkrs gSa dks ck;ksxSl
la;a=kksa esa ç;ksx djds fo|qr~ mRiknu fd;k tk ldrk gSA

ty ç.kkyh esa foLrkfjr fd;s tkus okys cfg%lzko ds lqj{kk ekudksa dk fuèkkZj.k ;k
j[k&j[kko djdsA

27.2.2?k okfgrey dh mipkj (Treatment of sewage)

okfgrey (lhost) dk mipkj ,d vkèkqfud rduhd }kjk fd;k tk ldrk gSA ftlds rhu in
gS & çkFkfed mipkj] f}rh;d mipkj o r`rh;d mipkj (fp=k 27.5)

fp=k 27.5 okfgrey dk mipkj

tkfydk fxzV d{k izkFkfed volkn VSad ,Øs'ku VSad
(a) izkFkfed

vkiad fLFkjrk VSad

(b) f}rh;d

vkiad okilh ok;q iEi

vkiad js[kk

Dyksjhus'ku
VSadgYdh /kj okyh

ijr dk ok"iu

vkiad 'kq"du ijr

(c) r`rh;d

vkiad HkLe gks tkrh gS
dEiksLV curk gS ;k e`nk
E;qusUMesaV ds :i esa

iz;qDr gksrk gS

ySxwu ;k nyny
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i;kZoj.k ,oa LokLF;çkFkfed mipkj esa okfgrey dks ,d ?k"kZ.k izfØ;k ls xqtkjk tkrk gSA mlds ckn bls dbZ
vo#¼ d{kksa ls xqtkjk tkrk gS vkSj bls pwuk feykdj mnklhu (fu"çHkkoh) cuk fn;k tkrk gSA
bl mnklhuhÑr okfgrey esa cgqr vfèkd la[;k esa jksxtud] o xSj jksxtud tho rFkk i;kZIr
ek=kk esa dkcZfud inkFkZ gksrk gSA

f}rh;d mipkj esa bl mnklhu cfg%lzko dks ,d fj,DVj UASB (upflow anaerobic

sludge blanket ÅèoZ vkiad çokg okrfujis{k vkiad vkoj.k) ls xqtkjk tkrkA bl fj,DVj esa]
vok;oh; thok.kq tSofuEudj.kh; inkFkZ dks mnklhu cfg%lzko esa fuEuhÑr dj nsrs gSaA bl
çfØ;k esa nqx±èk o ehFksu fudyrh gS vkSj okfgrey (lhost) LoPN ty esa ifjofrZr gks tkrk
gSA bl ty dks ok;q feJ.k d{kksa esa Hkstk tkrk gSA tgk¡ blesa ok;q o cSDVhfj;k feykrs gSaA bl
çfØ;k dks tSfod ;k f}rh;d mipkj dgrs gSaA

f}rh;d mipkj ds ckn çkIr ty vHkh Hkh ihus ds fy;s vuqi;qDr gksrk gS rFkk bldk vkSj
vfèkd 'kqf¼dj.k djus dh vko';drk gksrh gSA ,slk r`rh;d mipkj }kjk fd;k tkrk gSa tks
jksxk.kquk'kd fØ;k gS ftlesa jksxk.kquk'kd o vU; fdlh ?kqys gq, dkcZfud Bksl dks gVk fn;k
tkrk gSA fiQj Dyksjhus'ku] ok"iu o fofu;e vo'kks"k.k fofèk;ksa dks viukdj 'kq¼ ty çkIr fd;k
tkrk gSA

ikBxr ç'u 27.2

1. ty çnw"k.k ds nks çkÑfrd lzksrksa ds mnkgj.k nhft,A

............................................................................................................................

2. tSo vkoèkZu D;k gS\

............................................................................................................................

3. [ksrksa ls vk;s iks"kd rRoksas ls tyk'k; le`f¼dj.k ds fy, iz;qDr rduhdh dk uke crkb;sa\

............................................................................................................................

4. fuEu çnw"kdksa dk ,d lzksr o muds dkj.k mRiUu ,d jksx dk uke crkb,A

(i) ysM (lhlk) ..............................................................................................

(ii) fVu ..............................................................................................

(iii) fudy ..............................................................................................

27.2.3 e`nk çnw"k.k (Soil Pollution)

e`nk esa ,sls inkFkks± dk la;kstu ftlls mldh xq.koÙkk esa ifjorZu ds iQyLo:i og de moZj gks
tkrh gS vkSj thou dks vkèkkj çnku djus esa v{ke gks tkrh gS] e`nk çnw"k.k dgykrk gSaA
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i;kZoj.k ,oa LokLF; 27.2.3d e`nk çnw"k.k dk lzksr

e`nk çnw"k.k ds fuEu dkj.k gSaµ

1. ?kjsyw lzksr % IykfLVd ds FkSys] jlksbZ dk vif'k"V] dk¡p dh cksrysa o dkxt

2. vkS|ksfxd lzksr % jklk;fud vo'ks"k] jk[k] èkkfRod vif'k"V vkSj

3. Ñf"k vo'ks"k % moZjd o ihMduk'kh

e`nk çnw"k.k ds gkfudkjd çHkko

flapkbZ dh tkus okyh tehu esa deh ftlds iQyLo:i Ñf"k mRiknu esa dehA

e`nk mRikndrk esa dehA

çnw"kdksa dk [kk| Ükà[kyk esa ços'kA

çkÑfrd n`';ksa dks uqdlkuA

27.2.3[k e`nk çnw"k.k dk fu;a=k.k

jklk;fud moZjdksa o ihMdukf'k;ksa dk foosdiw.kZ mi;ksx

mi;qDr ,oa leqfpr flapkbZ O;oLFkkA

Ñf"k vif'k"Vksa dk dEiksLV esa :ikUrj.k rFkk tSo moZjdksa ,oa [kkn dk Ñf"k esa vfèkd
mi;ksx djukA

çnw"k.k eqDr ;k mipkfjr ty dks gh flapkbZ ds fy;s mi;ksx esa ykus dk lqfuf'pr djukA

vif'k"V inkFkkZsa tSls IykfLVd] èkkrq] dk¡p vkfn dk iqupZØ.k vkSj viqupZØ.kh; vif'k"Vksa
dk HkLehdj.kA

27.2.3x e`nk vijnu (Soil Erosion)

f'kfFky e`nk d.kksa ds }kjk ty (çokgh ty] Hkwfexr ty] o"kkZ] leqnzh ygjksa) o gok
}kjk vyx fd;s tkus o gVk;s tkus dh çfØ;k dks e`nk vijnu dgrs gSaA e`nk dk vijnu
ty o ok;q }kjk gks ldrk gSA ftlds dkj.k gekjs ns'k esa çfro"kZ e`nk dk ,d egRoiw.kZ Hkkx
u"V gks tkrk gSA

e`nk vijnu ds çdkj

1. ok;q vijnu (Wind erosion) % jsfxLrkuh {ks=kksa ls gok }kjk eghu e`nk d.kksa dk Hkkjh
ek=kk esa vijnu ok;q vijnu dgykrk gSA ;s Ñf"k Hkwfe ds Åij iQSy tkrs gSa vkSj bl çdkj
ml Hkwfe dh moZjrk dks u"V djrs gSaA
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i;kZoj.k ,oa LokLF;2. ijr vijnu (Sheet Erosion) % tc ikuh èkjkry ds Åij ,d lrg ds :i esa çokfgr
gksrk gS rc ;g 'kh"kZLFk e`nk dh iryh ijr dks cgk ys tkrk gSA ;g ?kVuk igkM+h {ks=kksa dh
<+kyksa o unh ry esa leku:i ls gksrh gS ftlls {ks=k ck<+ }kjk çHkkfor gksrs gSaA bl çdkj
ds vijnu dks ijr vijnu dgrs gSA

3. voufydk vijnu (Gually Erosion) % tc ikuh <ky esa ,d èkkjk ds :i esa çokfgr
gksrk gS rks ;g e`nk dks [kksn Mkyrk gSA ftlls voufydk,sa (ukyh) cu tkrh gSaA tks
èkhjs&èkhjs dbZ xquk gks tkrh gSa o ,d cM+s {ks=k esa iQSy tkrh gSaA bl çdkj dk e`nk vijnu
voufydk vijnu dgykrk gSA

e`nk vijnu ds çHkko

e`nk vijnu ds dbZ çfrdwy çHkko gks ldrs gSa tSlsµ

mitkÅ Hkwfe dh lcls mQijh ijr cgdj pyh tk ldrh gSA

lM+dksa] ckM+ks (nhokjs)] iqyksa] isM+ksa vkSj ?kjksa dks {kfr igq¡pk ldrh gSA

eghu e`nk d.k cgdj cgqr nwj tk ldrs gSaA

iQlyksa o pkjk mxk;h tkus okyh tehuksa dks cgk ys tk;s tkus ;k feV~Vh ls <d tkus ds
dkj.k u"V gks ldrh gSA

ck<+ izHkkofr [ksrksa ds Bhd gksus esa dkiQh le; yx tkrk gS vkSj moZjd Hkh cgdj uhps tk
ldrs gSa ftlds dkj.k Ñf"k dh mit esa deh gks ldrh gSA

e`nk ds dkcZfud vo;o] vo'ks"k ;k dksbZ ç;qDr [kkn vis{kkÑr de Hkkjh gksus ds dkj.k
vklkuh ls [ksrksa ls cg tkrs gSaA e`nk ls iks"kdksa ;k moZjdksa ds {k; ls iQlysa lhèks çHkkfor
gksrh gSaA cht o ikSèksa vLrO;Lr gks tkrs gSa ;k vijfnr e`nk ls iw.kZr;k vyx gks tkrs gSaA

e`nk vijnu ls e`nk dk la?kVu cny tkrk gS vkSj catj iFkjhyh tehu cph jg tkrh gSaA
e`nk dh xq.koÙkk] lajpuk] lewfgr LFkkf;Ro vkSj la?kVu Hkh çHkkfor gks ldrs gSaA

lef"V dss foHkax vkSj NksVs d.kksa ds gVus ;k e`nk dh iwjh lrg] ;k dkcZfud nzO; ds
LFkkukUrj.k ls <k¡pk detksj iM+ ldrk gS vkSj ;g¡k rd fd lajpuk esa Hkh cnyko vk ldrk
gSA lajpuk ifjorZu ds iQyLo:i e`nk dh ty èkkjd {kerk çHkkfor gks ldrh gS vkSj ;g
vuko`f"V (drought) vkfn pje fLFkfr;ksa ds fy;s vfrlaosnu'khy gks ldrh gSA

e`nk vijnu ds dkj.k tyèkkjkvksa esa igq¡pkus okys volkn çokg ekxZ dks vo:¼ djrs gSA
tyk'k; fu{ksi xkn (silt) ls Hkj tkrh gSa o vuqçokg uhps cgus okyh (downstream) ty
dh xq.koÙkk esa âkl gksrk gSA

e`nk vijnu ds dkj.k

(i) çkÑfrd lzksr

ty vijnu (Water Erosion) & o"kkZ ds le;] o"kkZ dh cwans e`nk iqat dks u"V dj ldrh gS
o mUgsa fc[kjk ldrh gSaA f'kfFky e`nk d.k ikuh ds lkFk cgdj pys tkrs gSaA ;fn lw[ks ds dkj.k
Hkwfe ouLifrjfgr gks tk; rks o"kkZ dh cawns lhèks Hkwfe ij fxjrh gSA ftlds dkj.k o"kkZ ds le;
vijnu gksrk gSA
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i;kZoj.k ,oa LokLF; ok;q vijnu (Wind Erosion) & ok;q }kjk Hkh Hkkjh ek=kk esa e`nk LFkkukUrfjr gksrh gSaA ;g e`nk
vijnu  dh ,d xaHkhj leL;k gSA e`nk ds mM+ tkus ds dkj.k Hkwfe fuEuhÑr ;k ?kfV;k ntsZ dh
(degrade) gks tkrh gS] ysfdu tg¡k tkdj ;g fxjrh gS ogk¡ iQlysa ncdj u"V gks ldrh gSaA
lw[ks dh fLFkfr esa gok,sa e`nk ds eghu d.kksa dks mM+k ys tkrh gSaA

(ii) ekuotU; (Anthropogenic) e`nk vijnu (euq"; ds dkj.k e`nk vijnu)

O;kid iSekus ij taxyksa o o`{kksa ds dkVs tkus ls tehu lrg ij o"kkZ vkSj gok dk lhèks çHkko
iM+rk gSA mnkgj.kr;k] mfpr okuLifrd vkPNknu ds vHkko esa o"kkZ dh cwanksa ds fy;s dksbZ
vojksèk ugha jgrk gS vkSj os lhèks Hkwfe ij fxjrh gSaA ftlds iQyLo:i f'kfFky e`nk d.k gok
esa mM+dj o"kkZ ds ty ds lkFk cgk dj ys tk;s tkrs gSaA

fuekZ.k dk;Z] [kuu] ugjsa o xM~<s [kksnus vkfn ls e`nk lajpuk esa ifjorZu gksrk gSA blls
mPpxfr gokvksa o o"kkZ ds ty ds dkj.k e`nk vijnu dh çfØ;k rst xfr ls gks tkrh gSA

lM+d fuekZ.k ds le; feV~Vh dh dkiQh [kqnkbZ gks tkrh gSA blls gok ;k ikuh }kjk feV~Vh
dk vijnu gks tkrk gSA

vfèkd tqrkbZ] ;a=kksa dk mi;ksx] moZjd o flapkbZ Hkwfe dks {kfr igq¡pkrs gSaA

dbZ LFkkuksa ij i'kqvksa }kjk vfrpkj.k (overgrazing) ds dkj.k ?kkl o isM+ u"V gks tkrs gSSa]
blls Hkwfe (e`nk) vijnu ds fy;s laosnu'khy gks tkrh gSA

e`nk vijnu dh jksdFkke

e`nk vijnu ds jksdFkke dh dqN fofèk;ksa dh ppkZ uhps dh x;h gSaA

isM+ksa dh tM+sa e`nk inkFkks± dks tdM+s j[krh gSaA vr% gesa vius ouksa o isM+ksa dks dkVs tkus ls
cpkuk pkfg;sA ouhdj.k dk rkRi;Z gS fd dkVs x;s ou o`{kksa ds LFkku ij u;s o`{kkjksi.k ls
gSA unh ds fdukjs] catj Hkwfe o ioZrh; <kyksa ij isM+ yxk;s tkus ds dkj.k mu {ks=kksa esa e`nk
dk vR;fèkd vijnu de gks tkrk gSA ;g ok;q vijnu jksdus esa Hkh çHkko'kkyh gSA

?kjsyw i'kqvksa }kjk pjuk ,d ;kstukc¼ rjhds ls fd;s tkus ij vkSj okuLifrd vkPNknu dh
(fo'k"kdj ioZr dh <kyksa esa) j{kk djus ls e`nk vijnu de gks tkrk gSA

ikuh ds cgko ds fy;s pSuy jf{kr fd;s tkus pkfg;sA ;fn tyekxkZsa dk leqfpr j[k&j[kko
fd;k tk;s rks ikuh dh xfr de gksus ls e`nk vijnu de gks tkrk gSA ufn;ksa esa ck<+ o
ifj.kkeh e`nk vijnu jksdus ds fy;s ck¡èkksa dk fuekZ.k fd;k tkuk pkfg;sA ;g ,d ;kstukc¼
rjhds ls ikuh dks lw[ks {ks=kksa dh vksj çokfgr djds fd;k tk ldrk gSA

voufydk vijnu ls çHkkfor Hkwfe esa vojksèkdksa ftUgsa eksM+ dgrs gSa] dk fuekZ.k djds
fd;k tkuk pkfg;sA

ioZrh; <kyksa esa iryh e`nk ijr ds laj{k.k ds fy;s lh<+hnkj [ksrh dh i¼fr viuk;h tkuh
pkfg;sA blls e`nk vijnu de gksrk gS vkSj bu {ks=kksa ds ty lalkèkuksa dk iQly mxkus ds
fy;s vfèkd çHkkoh o fdiQk;rh mi;ksx gksrk gSA



fVIi.kh

 239

iznw"k.k

thofoKku

ekWM~;wy - 4

i;kZoj.k ,oa LokLF;leksPp Lrjksa ij tqrkbZ ls lrg ds <ky ds vkj ikj ukyh dk fuekZ.k leksPp tqrkbZ dgykrk
gSA ;g fofèk ygjnkj Hkwi`"Bh; {ks=kksa ds fy;s lcls vfèkd mÙke fofèk gSA

ok;q vojksèkd] ftldk vk'k; feV~Vh dh gok ds iw.kZ cy ls j{kk djus ds fy;s isM+ yxkus
tkus ls gSA gok ls  e`nk vijnu dks jksdrh gSA ok;q vojksèkdksa ds dkj.k ok;q dk osx de
gks tkrk gS vkSj blds }kjk ys tk;h tk ldus okyh e`nk dh ek=kk de gks
tkrh gSA

ikBxr ç'u 27.3

1. e`nk vijnu D;k gS\

............................................................................................................................

2. fofHkUu çdkj ds e`nk vijnuksa ds uke crkb,A

............................................................................................................................

3. e`nk vijnu ds fdUgha nks çkÑfrd dkjdksa ds uke crkb,aA

............................................................................................................................

4. leksPp tqrkbZ ls fdl çdkj e`nk vijnu jksdk tk ldrk gS\

............................................................................................................................

tSofuEudj.kh; o vtSofuEudj.kh; vif'k"V inkFkZ

fofHkUu lzksrksa ls mRiUu vif'k"V inkFkZ dks nks laoxksZa esa ck¡Vk tk ldrk gS %

1. tSo fuEudj.kh; vif'k"V & os inkFkZ gSa] ftUgsa thok.kqvksa }kjk vgkfudj vkSj
vfo"kkDr inkFkkZsa esa fuEuhÑr fd;k tk ldrk gSA okfgr ey (lhost)] jlksbZ dk
vif'k"V] Ñf"k vkSj i'kq vif'k"V tSls ifÙk;ksa] Vgfu;¡k] Hkwlk] xkscj vkfn tSo
fuEudj.kh; vif'k"V gSaA

2. vtSofuEudj.kh; vif'k"V vklkuh ls fuEuhÑr ugha fd;s tk ldrs gSaA ,Y;qehfu;e
ds fMCcs] IykfLVd] dk¡p] Mh-Mh-Vh-] vkfn blds mnkgj.k gSaA ukfHkdh; vfHkfØ;kvksa
dh vofèk esa cus jsfM;kèkehZ vif'k"V {k; gksus esa cgqr vfèkd le; ysrs gSa vkSj ekuo
ds fy;s gkfudkjd gSaA

;fn ,d vif'k"V inkFkZ dks fdlh fofèk }kjk lalkfèkr djds ,d mRikn esa ifjofrZr
dj fn;k tk, rks ;g lalkèku iqupZØ.k (recycling) dgykrk gSA iqupZØ.k vif'k"Vksa
ds l{ke çcaèku esa lgk;d gksrk gS vkSj çkÑfrd lalkèkuksa ij iM+us okys Hkkj dks de
djrk gSA

xk; ds xkscj ls fo|qr~ fuekZ.k gsrq ck;ks xSl dk mRiknu vif'k"V ds iqupZØ.k dk ,d
vPNk mnkgj.k gSA
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i;kZoj.k ,oa LokLF; 27.6.4 èofu çnw"k.k (Noise Pallution)µ

èofu iznw"k.k dks ljy 'kCnksa esa ̂ ^vokafNr èofu** ds :i esa ifjHkkf"kr fd;k tk ldrk gSA 'kgjh
o vkS|ksfxd {ks=kksa esa ;g lkekU;r;k xzkeh.k {ks=kksa dh vis{kk vfèkd gksrk gSA Hkkjh ;a=kksa dk ç;ksx
djus okys dehZ] çfrfnu yach  dk;Z le;fofèk ds fy;s T;knk 'kksjxqy Lrjksa (èofu Lrjksa) ij
dk;Z djrs gSA èofu dh rhozrk dks eikus okyh bdkbZ Mslhcsy (Decibel) ;k dB gSA ekuo d.kZ
}kjk lquh tk ldus okyh U;wure èofu rhozrk 20 dB gSA

27.6.4d èofu çnw"k.k ds lzksr

èofu çnw"k.k ds eq[; lzksr fuEuor~ gSa %

ykmMLihdjksa dk ç;ksx & dksykgyiw.kZ laxhr O;oLFkk o lkoZtfud LFkkuksa ij Vsyhfotu]

;krk;kr ds lkèku vFkkZr~ eksVjxkfM+;¡k] jsyxkfM;¡k] ok;q;ku vkfnA

vkfr'kckth m|ksx ds fy;s Hkkjh e'khuksa dk ç;ksx

fp=k 27.6 èofu çnw"k.k ds lzksr

gokbZ tgkt

e'khu

dkj

'kkar dk;kZy;

Mslhcy 'kksjxqy

jkdsV
xtZuk

?kj

lM+d ij ckrphr djuk

iQqliQqlkuk

'kwU;
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i;kZoj.k ,oa LokLF;27.2.4 [k èofu çnw"k.k ds çHkko

uhan u vkuk] chekjh dk èkhjs&èkhjs Bhd gksuk

fpM+fpM+kiu] laçs"k.k esa O;frdj.k (gLr{ksi)

Jo.k {kerk dk vLFkkbZ âkl] d.kZ'kwy vkSj dHkh&dHkh iw.kZ cfèkjrk

,dkxzrk esa deh] fljnnZ

dkuksa esa xawt (,d Hkkouk cgqr gh 'kkar okrkoj.k esa Hkh dku ds Hkhrj ls vkokt vkrh gqbZ)

jDrnkc esa o`f¼] ân; dh èkM+du (Lian) vfu;fer

27.2.4x èofu çnw"k.k dh jksdFkke rFkk fu;a=k.k

èofu çnw"k.k dks fu;af=kr ;k de djus ds fy;s fuEufyf[kr mik; fd;s tk ldrs gSa %

vius jsfM;ks o Vsyhfotu ls fudyus okys 'kksj dks U;wure djukA

eksVjxkM+h dk gkWuZ dsoy vfr vko';d gksus ij gh ç;ksx djsaA

iVk[ks u tyk;sa D;ksafd ;s 'kksj (èofu) iQSykrs gSa vkSj ok;q çnw"k.k Hkh djrs gSaA

e'khujh o batu dk ,d fu;r varjky esa mfpr leLoj.k o vuqj{k.k (j[k&j[kko) o
èofu'kkedksa (silencers) dk ç;ksx djsaA

èofulg d{kksa dk ç;ksx rFkk nhokjksa esa çHkkoh jo vo'kks"kd inkFkkZsa dk ç;ksxA

fo"ke le;ksa (vuqi;qDr le;ksa) esa ykmMLihdjksa dk  ç;ksx u fd;k tk;A ;g dkuwuh rkSj
ij çfrcafèkr gS vkSj bldh lwpuk rqjUr iqfyl dks nh tkuh pkfg,A

27.3 iks/k ?kj çHkko o oSf'od rkiu (Greenhouse efffect and global

warming)

fiNyh d{kkvksa esa vkius ikS/k ?kj çHkko o oSf'od rkiu ds fo"k; esa vè;;u fd;k gSA ikSèkk
?kj lkekU;r;k dk¡p dk cuk gqvk ,d d{k gSA ftlesa ckgj dh vis{kk vanj dk rkieku vfèkd
gksrk gSA ikS/k ?kj xSlksa ds çfr'kr esa o`f¼ ds iQyLo:i i`Foh ls Å"ek dk iyk;u vo:¼ gksus
ls i`Foh fd vkSlr rki esa o`f¼ dks ikS/k ?kj çHkko dgrs gSaA

okrkoj.k esa ikS/k ?kj xSals ,d ikS/k ?kj dk¡p dh Hkk¡fr O;ogkj djrh gSaA ;s lw;Z ds çdk'k dks
i`Foh ds okrkoj.k esa ços'k djus nsrh gSaA tc lw;Z dk çdk'k i`Foh dh lrg esa ços'k djrk gS
rks lw;Z dh ÅtkZ èkjkry] ty o tSoe.My }kjk vo'kksf"kr dj yh tkrh gSaA bldk dqN va'k
ijkofrZr gksdj ckg~; varfj{k esa pyk tkrk gSA rFkkfi ÅtkZ dk vfèkdrj Hkkx gfjr xzg xSlksa
ds dkj.k okrkoj.k esa gh vkc¼ jgrk gS ftlls oSf'od rkiu gksrk gSA
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i;kZoj.k ,oa LokLF;

fp=k 27.7(a) ikS/k ?kj çHkko

27.3.1d oSf'od rkiu ds dkj.k

dkcZu MkbvkDlkbM (CO2)] DyksjkÝyksjksdkcZUl (CFCs)] ehFksu (CH4) o ukbVªl vkWDlkbM
(N2O) eq[; ikS/k ?kj xSlsa  gSa tks oSf'od rkiu djrh gSaA bu ikS/k ?kj xSlksa ds lk¡nz.k esa
o`f¼ ds dkj.k yacs rjaxnSè;Z okys fofdj.kksa ds okrkoj.k esa vkc¼ jgus dk ifjek.k c<+ tkrk
gSA ftlls oSf'od rkiu gksrk gSA

fp=k 27.7(b) oSf'od rkiu

xzhu gkml xSlsa
vo'kksf"kr fd;s x;s fofdj.k
ikS/k ?kj xSlksa }kjk fodfjr gks
tkrs gSa

lkSj fofdj.k
fudyrs gq,

lkSj fofdj.k i`Foh }kjk
ijkofrZr gks tkrs gSaa

oSf'od rkiu

y?kq rjax
 nSè;Z ok

;qeaMy

esa izos'k 
djrs gS

i`Foh dh lrg ÅtkZ dks vo'kksf"kr djrh gS
vkSj xeZ gks tkrh gSA

xeZ lrg ls iqu% ÅtkZ okil fodfjr gksrh gS

nh?kZ rjax dk ,d Hkkx ok;qeaMy }kjk
vo'kksf"kr gks tkrk gS

lw;Z l
s izkIr 

fofdj.k Åt
kZ

lw;Z

lw;Z
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i;kZoj.k ,oa LokLF;vusdksa lzksrksa ds dkj.k okrkoj.k esa ikSèkk ?kj xSlksa dk lap;u gksrk gS %

ekuoh; xfrfofèk;ksa tSls & thok'e b±èku dk ?kjksa esa] vkS|ksfxd bdkb;ksa o eksVj okguksa esa
tyk;s tkus ls Ñf"k fØ;kdykiksa esa] tSo inkFkZ tyus ls dkiQh ek=kk esa dkcZuMkbvkDlkbM
ok;qe.My esa tkrh gSaA

nyny] èkku ds [ksrksa] i'kq'kkykvksa o ck;ks xSl la;a=kksa ls ehFksu mRlftZr gksdj ok;qe.My
esa pyh tkrh gSaA

jsÝhtjsVlZ] ,vj daMh'kuj ok;qe.My esa] DyksjksÝyksjksdkcZu (CFCs) mRlftZr djrs gSaA

tSo inkFkkZsa] moZjdksa] ls fMukbVªhiQkbax thok.kqvksa }kjk o eksVjokguksa ls ukbVªkstu vkWDlkbM
fudydj ok;qe.My esa tk feyrh gSaA

27.3.1[k oSf'od rkiu ds çHkko

ok;qe.Myh; rki esa o`f¼ ds ifj.kkeLo:i leqnz ry çfro"kZ 1 ls 2 mm (fe-fe-) Åij
mB jgk gSA

leqnzh lrg ds chp dk rki c<+us ls fgeunksa o èkqzoh; ciQZ dh ijrksa ds fi?kyus dh xfr
c<+ tk;sxh] blls ck<+ vkus ij leqnz rV ij fupys {ks=k o dbZ }hi tyeXu gks tk;saxsA

oSf'od rkiu ls xzh"e esa çp.M rki rjax iSnk gksxh o xjeh ds dkj.k gksus okyh chekfj;ksa
o e`R;q nj esa o`f¼ gksxhA

lrg ds rkieku esa o`f¼ ds ifj.kkeLo:i ijthfo;ksa o ihMdksa dks iuius ds fy;s vuqdwy
okrkoj.k fey tkus ij mudh la[;k esa o`f¼ gksxhA ftlls iQly mRiknu ?kVsxk vkSj ikSèkksa]
i'kqvksa o ekuo jksxksa esa o`f¼ gksxhA

i`Foh ds okrkoj.k ds rki esa o`f¼ ds dkj.k ikuh dk vo{ksi.k c<+sxkA ftlds ifj.kkeLo:i
e`nk ty rRo esa o`f¼ gkssxh vkSj o"kkZ vfèkd gqvk djsaxhA

27.3.1x oSf'od rkiu dh jksdFkke o fu;a=k.k

ge ikSèkk ?kj xSlksa ds mRiknu dks de djds oSf'od rkiu dks de dj ldrs gSaA ;g bl çdkj
fd;k tk ldrk gS %

eksVj okguksa o midj.kksa esa ÅtkZ çHkkoh (l{ke) ;qfDr;ksa dk ç;ksx djds

thok'e bZaèkuksa tSls isVªksy] Mhty vkfn dk mi;ksx U;wure djds o vfèkd vPNs fodYiksa
tSls lkSj ÅtkZ ;k vU; iquuZohdj.kh; ÅtkZ lzksrksa dk ç;ksx djdsA

?kjsyw vif'k"Vksa] v[kckjksa] nfÝr;ksa (card board)] dk¡p o èkkrqvksa dk iqu%mi;ksx djdsA ,sls
djds ge çfro"kZ CO2 mRltZu dk ifjek.k 850 ikSaM de dj ldrs gSaA

vfèkd ls vfèkd o`{kkjksi.k djds & o`{kkjksi.k djds ge ok;qe.My esa CO2 dh c<+h ek=kk
dks de dj ldrs gSaA
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i;kZoj.k ,oa LokLF; 27.3.2 vkstksu fNnz (Ozone Hole) % vkstksu ijr dk vo{k; (fjfDrdj.k)
(Depletion of ozone layer)

i`Foh ds ok;qe.My esa fo|eku vkstksu ijr lw;Z dh gkfudkjd ijkcSaxuh (UV) fofdj.kksa dks
i`Foh ds èkjkry esa igq¡pus ls jksdrh gSA jsfÝtjs'ku ls DyksjksÝyksjksdkcZUl (CFCs)  ds vkS|ksfxd
mi;ksx ds dkj.k okrkuqdwyu] liQkbZ djus okys foyk;dksa] vfXu'kkedksa o ,jkslkWy (lqaxèkh]
dhVuk'kd] vkS"kfèk vkfn) ds fNM+dko djus okys fMCcs (Lçs dSUl) vkstksu ijr dks u"V djrs
gSA vkstksu fNnz fuEu çdkj ls curk gS %

CFCs esa fo|eku Dyksjhu vkstksu ijr rd igq¡pdj vkstksu v.kq dks vkDlhtu v.kq esa foHkkftr
djrh gSaA vkstksu dh ek=kk bl çdkj de gks tkrh gS rFkk UV fofdj.kksa ds ços'k dks ugha jksd
ldrh gSaA vkdZfVd o vaVkdZfVdk {ks=kksa esa vkstksu Nrjh dh eksVkbZ esa 30-40 çfr'kr dh deh
gks pqdh gSA

fp=k 27.8 vkstksu irZ dk u"V gksuk

27.3.2d vkstksu ijr ds vo{k; ls gksus okys izHkko

èkwi rkezrk (Sunburn)] Ropk dk 'kh?kz dky izHkkou gksuk] Ropk dk dSalj] eksfr;k fcan
(vk¡[k ds ySal dsanz vikjn'khZ gksus ds dkj.k n`f"V [kksuk)] jsfVuk (n`f"ViVy) dk dSalj
(laosnh irZ ftl ij best curh gSa) vkfnA

vkWDlhtu

1. vkstksuijr UV fofdj.k dks jksd nsrh gSa

UV fofdj.k

vkWDlhtu

2. CFC esa ik;h tkus okyh Dyksjhu vkstksu ds lkFk vfHkfØ;k  djds vkWDlhtu vkSj Dyksjhu eksuksDlkbM
cukrh gS

3. vkstksu ijr esa ,d {ks=k tgk¡ vkstksu ijr iryh gq;h gS]  UV fofdj.k dks tehu ij vkus nsrh gS
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i;kZoj.k ,oa LokLF;vkuqoaf'kd fodkjA

leqnz o ouksa dh mRikndrk esa ßklA

27.3.2[k vkstksu ijr ds vo{k; dh jksdFkke

vkstksu ijr dks igq¡pus okyh {kfr dks fuEu çdkj ls de dj ldrs gSa %

CFCs dk miHkksx de djds o ç'khru ds fy;s oSdfYid rduhdksa dk ç;ksx djds (,vj
daMh'kuj xSlksa dks CFCs jfgr xSlksa ds fodYi)

,sjkslkWy ;qDr Lçs dSUl (fNM+dko okys fMCcksa) ds ç;ksx dks çksRlkgu u nsdjA

27.3.3 vEy o"kkZ (Acid Rain)

vEy o"kkZ rc gksrh gS tc lYiQj MkbvkDlkbM (SO2) o ukbVªkstu ds vkWDlkbMl (NOX)

ok;qe.My esa mRlftZr gksrs gSa] mudk jklk;fud :ikUrj.k gksrk gS vkSj os cknyksa esa ikuh dh cwanksa
}kjk vo'kksf"kr dj fy;s tkrs gSaA blls o"kkZ ds cknyksa esa lYÝ;wfjd vEy o ukbfVªd vEyksa dk
fuekZ.k gksrk gSA ;s cwans o"kkZ] ciQZ ;k dqgkls ds :i esa i`Foh ij fxjrh gSaA ;fn o"kkZ çnwf"kr ok;q
ls gksdj fxjrh gS rks og bu xSlksa dks Lo;a esa vkSj vfèkd ek=kk esa la;ksftr djrh gS vkSj bldh
vEyrk c<+ tkrh gSA blds dkj.k e`nk dh vEyrk c<+ tkrh gSa vkSj >hyksa o ufn;ksa dk
jklk;fud lkE; çHkkfor gksrk gSA vr% vEy o"kkZ fdlh Hkh çdkj ds vo{ksi dks dgrs gSA
ftlds pH dk eku vlkekU; :i ls de gks] lkekU;r;k pH dk 5 ls de eku okys vo{ksi
dks vEy o"kkZ dgrs gSaA vEy o"kkZ ,d xaHkhj i;kZoj.kh; leL;k gS tksfd fo'o ds vfèkdka'k
Hkkxksa dks çHkkfor djrh gSaA

pH D;k gS\

o"kkZ dh vEyrk ,d iSekus ij ekih tkrh gS ftls pH iSekuk dgrs
gSaA pw¡fd vEy gkbMªkstu vk;uksa dk ekspu djrs gSA foy;u dh
vEyrk dk ekiu gkbMªkstu vk;uksa dh lk¡nzrk ds :i esa fd;k tk
ldrk gSaA pH njvly gkbMªkstu vk;uksa dh lk¡nzrk dks n'kkZrk gSaA
;g iSekuk o"kkZ ds uewuksa dh lk¡nzrk ekius ds dke vkrk gSA

0 = vfèkdre vEyrk c<+rh

7 = iSekus ds eè; esa mnklhu fcUnq vEyrk pH Ldsy

14 = vfèkdre {kkjh;rk (vEyrk ds foijhr) c<+rh {kkjh;rk

pH iSekus esa eku ftruk de gksxk] inkFkZ mruk gh vEyh; gksxk]
pH iSekus ij 0 ls 5 rd eku okyh o"kkZ vEy o"kkZ dgykrh gSA
LoPN o"kkZ dk lkekU; pH eku 5.6 gSA ;g okrkoj.k esa
LokHkkfod :i ls fo|eku dkcZu MkbvkDlkbM ds dkj.k FkksM+h lh vEyh; gSA nwljh vksj
fljdk cgqr vEyh; gS ftldk pH 3 gSA
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i;kZoj.k ,oa LokLF; 27.3.3d vEyh; o"kkZ ds lzksr

lYiQj MkbvkWDlkbM (SO2)] lkekU;r;k vkS|ksfxd çfØ;kvksa dk miksRiknu (mi$mRiknu) gS o
thok'e bZaèkuksa ds tyus ls curk gSA v;Ld çxyu] dks;yk vkèkkfjr 'kfDr tfu=k o çkÑfrd xSl
vfHkfØ;k ok;qe.My esa lYiQjMkbvkWDlkbM ds çeq[k lg;ksxh gSA

ukbVªkstu ds vkWDlkbM (NOx) xSlksa ds mRltZu dk eq[; lzksr eksVjokguksa] ?kjksa o O;kikfjd
HkfV~V;ksa] vkS|ksfxd o fo|qr~ çk;ksfxd ckW;yjksa vkSj batuksa o vU; midj.kksa esa b±èku ds ngu ls
mRiUu gksrs gSaA

27.3.3[k vEy o"kkZ ds çHkko

vEy o"kkZ ls >hyksa o tyèkkjkvksa dk vEyhdj.k gks tkrk gSA ftlds dkj.k isM+ksa o dbZ
laosnu'khy ou e`nk;sa {kfrxzLr gks tkrh gSaA blds vfrfjDr vEy o"kkZ ls Hkou lkexzh] jax]
lkaLÑfrd egRo ds Hkou] ewfrZ;ksa vkfn dk {k; rsth ls gks tkrk gSA i`Foh ij igq¡pus ls iwoZ
lYiQj MkbvkDlkWbM (SO2) o ukbVªkstu vkWDlkbM (NOX) xSlsa o muds d.kdh; inkFkZ
O;qRikfnr (particular matter deriatives) lYiQsVksa o ukbVªsVksa dk n`';rk fuEuhdj.k djrs gSa o
tu&LokLF; dks gkfu igq¡pkrs gSaA

vEy o"kkZ ls ouLifr] Hkouksa o ekuo LokLF; dks çHkkfor djus okys dqN eq[; çHkko uhps fn;s
x;s gSa %

èkjkryh; ty o tythoksa ij çHkko

vEy o"kkZ ds dkj.k èkjkryh; ty ds pH dk eku de gksus ls eNfy;k¡ o vU; tythoksa dks
gkfu igq¡prh gSA vEyrk ls ty esa ,Y;qehfu;e fueqZDr gksrk gSA ;g eNfy;ksa ds xyiQsM+ksa esa
,Y;qehfu;e gkbMªkWDlkbM dh ,d ijr ds :i esa fufeZr gks tkrk gSA pH dk eku 5 ls de gksus
ij eNfy;ksa ds vaMksa ls cPps iSnk ugha gks ikrs o blls de pH eku o;Ld eNfy;ksa dks ekj
ldrk gSA >hyksa ds vfèkd vEyh; gksus ls tSofofoèkrk dk Hkh ßkl gks tkrk gSA

ikniksa dks {kfr

vEy o"kkZ ikniksa ds fy;s vR;ar gkfudkjd gSA vEy o"kkZ e`nk ls [kfutksa dks vyx dj nsrh gS
vkSj ftlls ikSèks ckSus jg tkrs gSaA NksVh 'kk[kk,a e`r gks tkrh gSaA ifÙk;ak ihyh iM+dj fxj tkrh
gSaA eghu tM+ lajpuk u"V gks tkrh gS vkSj iwjk ikni e`r gks tkrk gSA vEy o"kkZ ls ouksa dh o`f¼
ean iM+ tkrh gS] ifÙk;¡k vkSj iq"i Hkwjs gksdj fxj tkrs gSaA pje fLFkfr;ksa esa] iwjk ou {ks=k e`r gks
ldrk gSA

ekuo LokLF; ij çHkko

euq"; Hkh vEy o"kkZ ds dkj.k çHkkfor gks ldrs gSaA dqN xSlksa ds ckjhd d.k vEy o"kkZ (lYiQj
MkbvkWDlkbM vkSj ukbVªkstu MkbvkWDlkbM) tSls gh xSlsa cukrh gSa ftlls euq";ksa esa jksx mRiUu gks
ldrs gSaA
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i;kZoj.k ,oa LokLF;e`nk dks {kfr

vEy o"kkZ ds ifj.kkeLo:i e`nk vkSj vfèkd vEyh; cu ldrh gSaA blds dkj.k [kfut iks"kd
rRo ?kqy dj u"V gks ldrs gSaA blds dkj.k fo"kkDr jlk;u tSls ,Y;qehfu;e o ikjk e`nk esa
la;ksftr gks ldrs gSaA bl çdkj vEy o"kkZ e`nk dks de moZj cuk ldrh gSaA vEy o"kkZ ds dkj.k
de pH dks lgu djus esa vleFkZ thok.kq ekjs tk ldrs gSaA ,slk bu thok.kqvksa ds ,Utkbeksa esa
vEy ds dkj.k foÑfr gks ldrh gSaA

vU; çfrdwy çHkko

vEy o"kkZ ls [kkl Hkou fuekZ.k lkefxz;ksa o ,sfrgkfld Lekjdksa dks Hkh {kfr igq¡p ldrh gaSA
vEy o"kkZ ls çkphu Lekjdksa dk {kj.k gks ldrk gSA ,slk blfy, gksrk gS D;ksafd o"kkZ esa
lYÝ;wfjd vEy ds fo|eku gksus o mlds iRFkjksa (pwuk iRFkj] cyqvk iRFkj] laxejej vkSj
xzsukbV) esa fo|eku dSfY'k;e ls vfHkfØ;k ds iQyLo:i ftIle ds cuus ds dkj.k gksrk gSA rc
;g iiM+h ds :i esa fxjuk çkjaHk gks tkrk gSA vEy o"kkZ ds dkj.k & yksgs ds vkWDlhdj.k dh
nj c<+ tkrh gS ftlls yksgs ds iQuhZpj] fxzy] njokts] f[kM+fd;¡k o vU; inkFkZ çHkkfor gksrs gSaA
vEy o"kkZ ds dkj.k okrkoj.k esa mifLFkr lYiQsV o ukbVªsV ds dkj.k n'̀;rk de gks tkrh gSA

fp=k 27.9 vEy o"kkZ ds lzksr o çHkko

27.3.3x vEy o"kkZ dh jksdFkke

vusd rjhdksa ls lYiQj MkbvkWDlkbM o ukbVªkstu vkWDlkbM mRltZuksa dks de fd;k tk ldrk
gSa %

dks;ys dks tykus ls igys NksVs VqdMs+ cukdj èkks;k tk ldrk gSA

rsy dk mipkj djds lYiQj dks vyx fd;k tk ldrk gSA

fpefu;ksa ls lYiQj MkbvkWDlkbM ds okrkoj.k esa mRltZu dks jksdus ds fy;s buesa liQkbZ djus
okyh ç.kkfy;ksa ç;ksx dh tk ldrh gSA

/q, xSl fofdj.k

Bksl teko

ukbVªkstu vkDlkbM

vEy o"kkZ

vEy ,Y;wfefu;e dks e`nk
esa ?kksy nsrh gS ,Y;wfefu;e yo.k vkSj ,flM

eNfy;ksa dks ekjrs gSa

vEy vkSj
vkstksu ls isM+
u"V gksrs gS

lYiQj Mkb vkDlkbM

vkstksu

ukbVªkstu vkDlkbM

okgu jspd

ukbfVªd vEy
lYÝ;wfjd vEy
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i;kZoj.k ,oa LokLF; bZaèku dks vkSj vfèkd çHkko'kkyh <ax ls tykus o çnw"k.k de djus ds fy;s mUur HkfV~V;k¡
ç;ksx esa yk;h tkuh pkfg,A

okguksa esa fudkl ufy;ksa dks yxkdj] batu mRltZu ls çnw"kdksa ds i`Fkd~ fd;k tk ldrk gSA

ikBxr ç'u 27.4

1. dksbZ nks tSofuEuhdj.kh; çnw"kdksa ds uke crkb,A
............................................................................................................................

2. èofu çnw"k.k ds nks lzksr crkb,A
............................................................................................................................

3. fdUgha nks ikSèkk ?kj xSlksa ds uke crkb,A
............................................................................................................................

4. vEy o"kkZ D;k gS\
............................................................................................................................

27.3.4 fofdj.k % ,d i;kZoj.kh; çnw"kd

fofdj.k ÅtkZ dk ,d eq[; çdkj gS ftlesa mPp ÅtkZ d.k gksrs gSaA fofdj.k çkÑfrd (lkSj
rFkk varfj{kh;) ;k ekuo fufeZr (ukfHkdh;) gks ldrs gSaA fofdj.k okrkoj.k dks çnwf"kr djus
okyk ,d çeq[k dkj.k Hkh cu x;k gSA

fofdj.k ds çHkko vYidkfyd o nh?kZdkfyd nksuksa izdkj ds gks ldrs gSaA fØ;k'khyrk ds
vuqlkj mUgsa foHkkftr fd;k tk ldrk gS %

1. vk;udkjh (vk;uu) (Ionising)

2. vuk;udkjh (vuk;uu) (Non Ionising) (rkfydk 27.5)

rkfydk 27.5 vk;udkjh o vuk;udkjh fofdj.k

çdkj vk;udkjh vuk;udkjh

mnkgj.k vYiQk] chVk] xkek rFkk ,Dl&js ijkcSaxuh fofdj.k

xq.kèkeZ y?kq rjax nSè;Z] mPp ÅtkZ mPprj rjax nSè;Z] fuEu ÅtkZ

çHkko dksf'kdkvksa esa vk;uhdj.k ls fo"kkDr mRiknksa ls {kfr
izdk'kh; mRikn

gkfudkjd çHkko • xgjh osèku 'kfDr ds dkj.k 'kjhj • dsoy ckgjh Årdksa dks {kfr

ds ckgjh o vkarfjd vaxksa dks {kfr • lw{ethoksa dks ekjuk] eNfy;ksa

igq¡puk o mHk;pjksa ds vaMks dk fouk'k
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i;kZoj.k ,oa LokLF;• xq.klw=k (Øksekslkse) dk VwVuk

• thu mRifjorZu o vkuqaof'kd ifjorZu • Mh-,u-,- o vkj-,u-,- ds la'ys"k.k

• vfLFk eTtk dk dSalj (Y;wdhfe;k) ij jksd] dksf'kdk foHkktu

• ckyksa dk fxjuk ekuo esa Ropk dk dSalj

• uj caè;rk

ukfHkdh; foLiQksV ds f'kdkj fgjksf'kek (tkiku) ds fuokfl;ksa dh nh?kkZofèk rd dksbZ larfr iSnk
u gks ik;h ;k fiQj foÑr] ;k larkuksRifr esa vleFkZ cPps iSnk gq,A

ltho çkf.k;ksa ij vk;udkjh fofdj.kksa iM+us (mn~eklu) dk çHkko

mn~eklu (fxjus) dk le; mneklu (fxjus) dk çHkko

feyhlsdsUM → ÅtkZ vo'kks"k.k

↓ ↓
dqN lsdsaM → vkf.od ifjorZu

↓ ↓
feuV → mikip;h ifjorZu vkuqoaf'kd ifjorZu

↓ ↓ ↓
?kaVs → dksf'kdk {kfr mRifjorZu

↓ ↓ ↓
?kaVks ls o"kkZsa rd dksf'kdk e`R;q vilkekU; o`f¼

↓

tho dh e`R;q ←

ukfHkdh; (U;wDyh;) fofdj.k vkSj mlds gkfudkjd çHkko
ukfHkdh; inkFkZ ;k vif'k"V (csdkj inkFkZ) ;k ijek.kq fo|qr~ la;a=kksa ;k ijek.kq foLiQksV ls tks
fofdj.k mRlftZr gksrs gSaA os ukfHkdh; fofdj.k dgykrs gSaA ukfHkdh; vif'k"V dkiQh yacs
le; rd fofdj.k iQSykrs jgrs gSaA

jsfM;ksèkehZ vk;ksMhu (131I) o LVªkauf'k;e (90Sr) ijek.kq foLiQksV ls iSnk gksus okys nks
ukfHkdh; vif'k"V gS ftuls Øe'k% Fkk;jkWbM dk dSalj ;k vfLFk eTtk dk dSalj gks ldrk
gSA [kk|  Ükà[kyk esa ços'k djds ;s 'kh"kZ miHkksDrk ds 'kjhj esa cM+h ek=kk esa tek gks tkrs gSaA
ftldk ekuo o i'kqvksa nksuksa ds LokLF; ij gkfudkjd çHkko iM+rk gSA

ukfHkdh; fo|qr~ la;a=k
ukfHkdh; fo|qr~ la;a=k ukfHkdh; vfHkfØ;kvksa ls iSnk gksus okyh Å"ek dk mi;ksx djds fo|qr~
ÅtkZ mRiUu djus esa lgk;d gksrs gSaA Hkkjr esa dqN ukfHkdh; fo|qr~ la;a=k ujksjk (m-ç)]
dyiDde (rfeyukMw)] dksVk (jktLFkku) vkfn esa fLFkr gSaA
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i;kZoj.k ,oa LokLF; ukfHkdh; vif'k"V dk fuLrkj.k (fuiVku)

ukfHkdh; vif'k"V dk lkoèkkuhiwoZd fuLrkj.k fd;k tkuk vko';d gS D;ksafd ;g jsfM;ksèkehZ
(jsfM;ks lfØ;) gksus ds dkj.k yacs le; rd fofdj.k mRlftZr djrk jgrk gSA vif'k"V dks
lkekU;rk lhls ds lhycan fMCcksa esa can fd;k tkrk gS D;ksafd lhlk lHkh fofdj.kksa dks vo'kksf"kr
djrk gSA mlds ckn bu fMCcksa dks xgjs xM~<ksa ;k rV ls dkiQh nwj [kqys leqnz esa Mky fn;k tkrk gSaA

fofdj.k ls lqj{kk

fofdj.k ds 'kjhj ij iM+us ls cPps o o;Ld nksuksa çHkkfor gks ldrs gSaA cPpksa o xHkZorh
efgykvksa dk ukfHkdh; la;a=kksa esa ços'k oftZr gSaA ukfHkdh; fofdj.k ds gkfudkjd çHkko
fuEufyf[kr gks ldrs gSa %

cPpksa esa dSalj

uj uiqaldrk (caè;rk)

c<+us okys Hkzw.k esa fodkj

ukfHkdh; laLFkkuksa esa dk;Z djus okys yksxksa dks fofdj.k ls cpkus ds fy, fuEu çdkj
lqj{kk çnku dh tk ldrh gS %

dke djus okyksa vkSj fofdj.k ds lzksr ds chp vfèkd ls vfèkd nwjh c<+kdjA

lhls dh <kyksa dk vo'kks"kd midj.k dh Hkk¡fr ç;ksx djdsA

fj,DVj ds pkjksa vksj eksVh daØhV dh nhokj cukdj tks ,d dop dk dke djrh gSA

dke djus okys yksxksa ds fy;s lqj{kkRed ,çu (Apron) o nLrkuksa dk ç;ksxA

fofdj.k ds vuqç;ksx
fofdj.k ds gkfudkjd çHkko ds ckotwn ekuo ds ykHk ds fy;s fofHkUu {ks=kksa esa bldk mi;ksx
c<+ jgk gSA tSlkfd rkfydk 27.6 esa fn[kk;k x;k gSaA vfèkdrj gekjh lHkh ÅtkZ ds yxHkx lHkh
lzksrksa dk ewy lkSj fofdj.k gh gSaA mnkgj.k ds fy;s [kk| o thok'e bZaèku rS;kj djus ds fy;s
çdk'k la'ys"k.k dh çfØ;kA Ñf=ke :i ls mRikfnr fofdj.kksa dk Hkh fofHkUu dk;kZsa ds fy;s
bLrseky fd;k tkrk gSA

lkj.kh 27.6 fofdj.k ds vuqç;ksx

{ks=k mi;ksx

1. vkS|ksfxd çfØ;k èkkrq] vknZzrk o xq.koÙkk tkuus ds fy;s fofdj.k lalwpd (radia-
tion detector) ds :i esa

2. ukfHkdh; ÅtkZ 'kfDr la;a=k

3. lapkj jsfM;ks] Vsyhfotu] mixzg

4. fpfdRlk fofdj.k VkseksxzkiQh (dSV LdSu Cat Scan)] 'kjhj jpuk foKku
ds fy;s ,Dl&js]
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i;kZoj.k ,oa LokLF;,d gh LFkku ij xehZ nsdj nnZ ls NqVdkjk nsus ds fy;s Mk;kFkehZ]
(Diathermy)] tksM+ksa esa nnZ ds fy;s] dSalj dh o`f¼ dk uk'k]
lthZdy midj.kksa dks fu”kehZÑr djus ds fy,

5. oSKkfud vuqlaèkku jsfM;ksa dkcZu }kjk dky fuèkkZj.k & oLrqvksa ;k thok'eksa dh vk;q
tkuus ds fy;sA

ikBxr ç'u 27.5

1- çkÑfrd o ekuoÑr fofdj.kksa dk ,d&,d mnkgj.k nhft;sA

............................................................................................................................

2. ijek.kq foLiQksV ds nks vif'k"Vksa ds uke crkb,aA

............................................................................................................................

3. ukfHkdh; (U;wDyh;) vif'k"Vksa ds fuLrkj.k ds fy;s fdl èkkrq ds èkkjd ç;ksx fd;s tkrs gS\

............................................................................................................................

4. ukfHkdh; (U;wDyh;) fofdj.k ds dksbZ nks gkfudkjd çHkko crkb,A

............................................................................................................................

vkius D;k lh[kk

okrkoj.kksa esa vokafNr inkFkks± (iznw"kdksa) dh mifLFkfr dks iznw"k.k dgrs gSaA

çnw"kd ,d ,slk vo;o gS] tks feyk;s tkus ij i;kZoj.k ij çfrdwy çHkko Mkyrk gSA

çnw"k.k fofHkUu izdkj ds gks ldrs gSa tSls ok;q] ty] e`nk] èofu] rkih; ;k fiQj fofdj.kA

çnw"kd xSlh;] df.kdh; ;k fiQj HkkSfrd dkjd gks ldrs gSaA

ok;q çnw"k.k ls lkiQ] xaèkjfgr] ok;q èkaqèkyh o nqx±f/r gks tkrh gSA

ok;q çnw"k.k ls 'okl lacaèkh fofHkUu çdkj dh leL;k,a iSnk gks ldrh gSA tSls vjDrrk
(vuhfe;k)] fny dh èkM+du dh vfu;ferrk] ne ?kqVuk] vk¡[kksa dh tyu] vkfnA

ikniksa esa ok;q çnw"k.k ds dkj.k gfjekghurk (Dyksjksfll)] Ård {k;] o`f¼ #d tkuk] iÙkksa
o iQyksa dk >M+uk vkfn gks ldrs gSaA

fuyafcr df.kdh; inkFkksZa ds dkj.k gksus okys ok;q çnw"k.k dks fiQYVj FkSyksa vkSj fLFkj oS|qr~
vo{ksidksa ds ç;ksx o ouLifr jksi.k ls fu;af=kr fd;k tk ldrk gSA

?kjsyw] Ñf"k rFkk vkS|ksfxd xfrfofèk;ksa ls ty çnwf"kr gks ldrk gSA
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i;kZoj.k ,oa LokLF; ikuh esa ekStwn tSo fuEudj.kh; inkFkZ vkWDlhtu dh ek=kk ?kVk nsrs gSa] ftlls tyh; thoksa
u"V gks tkrs gSaA

m|ksxksa }kjk çnw"kdksa dk vfu;af=kr fuLrkj.k ty èkkjkvksa dk ty ekuo mi;ksx ds fy;s
mi;qDr ugha jg tkrk gSA

vtSofuEudj.kh; ihM+dukf'k;ksa (Mh-Mh-Vh- vkfn) ds bLrseky ls tSo vkoèkZu dh ?kVuk
?kfVr gksrh gSA

e`nk iznw"k.k dhVuk'kdksa] jsfM;ksèkehZ vif'k"Vksa] ?ksjyw vkof'k"Vksa ds dkj.k gks ldrk gSA

'kksj vokafNr èofu gksrh gS tks cgjkiu] ,dkxzrk esa deh] mPp jDr nkc vkSj raf=kdk fodkjksa
dk dkj.k gksrh gSA

e`nk çnw"k.k esa mu inkFkkZsa dk la;kstu Hkh vkrk gSA ftuds iQyLo:i e`nk dh moZjrk  Hkh
de gks tkrh gSA

vif'k"V dks tSofuEudj.kh; (mnkj.kkFkZ xk; dk xkscj] lfCt;ksa ds fNyds] dkxt] yM+dh
vkfn) o vtSofuEudj.kh; (tSls ,Y;qehfu;e dSu] dk¡p dh cksryksa] IykfLVd] Mh-Mh-Vh
vkfn) esa oxhZÑr fd;k tk ldrk gSA

xk; dk xkscj] dkxt] okfgr ey] èkku dh Hkwlh ds iqupZØ.k ls bu vif'k"Vksa dk mi;ksxh
mRiknksa esa :ikUrj.k gksrk gS vkSj lalkèkuksa ds laj{k.k esa lgk;rk feyrh gSA

vkstksu ijr ,d j{kkRed ijr cukrh gS tks gkfudkjd ijkcSaxuh fdj.kksa ls lqj{kk çnku djrh
gSA jlk;uksa ds vR;fèkd iz;ksx tSls CFCs (tksfd Lçs dSu] ç'khrdksa o okrkuqdwyu esa ç;ksx
fd, tkus ds dkj.k vkstksu dh ijr iryh gksus dh izfØ;k dks c<+kok nsrh gSA

dkcZuMkbvkWDlkbM ds mPp lkanz.k esa lap;u ls oSf'od rkiu (ikS/k ?kj çHkko) dh ?kVuk
?kfVr gqbZ gS vkSj blls i`Foh ds rkieku esa o`f¼ gqbZ gSA

ikBkUr ç'u

1. fuEu esa ls dkSu tSo fuEudj.kh; inkFkZ gSa %

,Y;wehfu;e] ydM+h] iQyksa ds fNyds] Mh-Mh-Vh-] dkxt] dk¡p] xkscj

2- fdl xSlh; çnw"kd esa ijkcSaxuh fofdj.k 'kks"k.k dh {kerk gS\

3. [kkM+h {ks=k esa ,d rsyokgh tgkt cM+h pV~Vku ls Vdjkdj {kfrxzLr gks tkrk gSA ;g dsoy
,d lekpkj ek=k gS ;k blds dqN xaHkhj ifj.kke gks ldrs gSaA viuh jk; ,d okD; esa O;Dr
djsaA

4. ,d u;s m|ksx dh LFkkiuk djus ds fy;s ,d cM+k ou {ks=k dkVuk iM+k ml {ks=k ds i;kZoj.k
ds çHkkfor gksus ds pkj çdkj crk;saA
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i;kZoj.k ,oa LokLF;5. fofHkUu lzksrks ls gksus okys 'kksj ds ifj.kkeLo:i ,d O;fDr ds LokLF; ij çfrdwy çHkko
iM+us ds dksbZ rhu çdkj crk;saA

6. oSf'od rkiu dk D;k vFkZ gS\ bl ?kVuk ds fy;s mÙkjnk;h xSl dk uke crk;sa vkSj bls D;ksa
,d i;kZoj.kh; leL;k ekuk tkrk gS\

7. ?kj esa mRiUu vof'k"V dks vki fdl çdkj oxhZÑr djsaxs\ fofHkUu lewgksa esa D;k varj gS\
vki U;wure çnw"k.k ds fy;s bldk çcaèku fdl çdkj djsaxs\

ikBxr ç'uksa ds mÙkj

27.1 1. i;kZoj.k esa vokafNr inkFkkZsa ds ,df=kr gksus ds thoksa ij çfrdwy çHkko gksrs gSaA

2. ok;q çnw"k.k] ty çnw"k.k] e`nk çnw"k.k] èofu çnw"k.k

3. euq";ksa esa 'okl lEcUèkh leL;k,a] gfjekghurk (Dyksjksfll&ikSèkksa esa DyksjksfiQy dh
deh) (ikniksa esa)

27.2 1. e`nk vijnu@ pV~Vkuksa ls [kfutksa dk fjlko@ tSo inkFkZ dk {k; (dksbZ Hkh nks)

2. [kk|  Ükà[kyk esa mPprj iks"kd Lrjksa ij vfèkd lk¡nz.k esa lap;u

3. ;wVªksfiQds'ku (lqiks"k.k)

4. ns[ksa rkfydk 27.3

27.3 1. e`nk d.kksa dk çokgh ty ;k gok }kjk f'kfFkyu (detksj iM+uk) o LFkkukUrj.k

2. ok;q vijnu] lrg vijnu] voufydk vijnu

3. ok;q] ikuh

27.4 1. okfgr ey] jlksbZ] vif'k"V] fo'ks"k Ñf"k vif'k"V] Hkwlk] xkscj

2. èofu vkoèkZd] eksVjxkfM+;ksa dh vkokt] Hkkjh ;a=kksa dh vkokt] iVk[ksa

3. ukbVªkstu vkWDlkbM] esFksu] dkcZu MkbvkWDlkbM] DyksjksÝyksjksdkcZu

4. tc SO2 o NOX gkfudkjd xSlsa ok;qe.Myh; ty esa ?kqydj vEyh; o"kkZ dk
fuekZ.k djrh gSaA

27.5 1. lkSj@fofdj.k] ,Dl&js@xkek&js

2. jsfM;kèkehZ (jsfM;ks,fØ;) vk;ksMhu vkSj LVªkWfU'k;e

3. lhlk èkkrq ds cus fMCcs

4. (i) dSalj (ii) thu mRifjorZu
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i;kZoj.k ,oa LokLF;

28

iks"k.k vkSj LokLF;
Hkkstu thou dh ewyHkwr vko';drk gSA ge lHkh tkurs gS fd euq"; dks LoLFk j[kus vkSj thou
dh lHkh xfrfofèk;ksa ds fy;s Hkkstu dk fu;fer :i ls feyrs jguk vko';d gSA ge vius
Loknkuqlkj (viuh :fp ds vuqlkj)] miyCèkrk ,oa vko';drkuqlkj vusd çdkj dk Hkkstu
djrs gSaA bl ikB esa ge 'kjhj dh iks"k.k lacaèkh vko';drkvksa vkSj iks"k.k ds vHkko ls gksus okyh
LokLF; leL;kvksa ds ckjs esa tkusaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

Hkkstu] iks"k.k o jksx 'kCnksa dh ifjHkk"kk dj ldsaxs_

Hkkstu ds tSfod egÙo dh O;k[;k dj ldsaxs_

lw{e vkSj LFkwy iks"kd rRoksa esa Hksn dj ldsaxs_

dkckZsgkbMªsVksa] olkvksa] çksVhuksa] foVkfeuksa] [kfutksa] ty o :{kka'k ds fofHkUu lzksrksa] dk;ks± dks
lwphc¼ dj ik;saxs_

'kjhj dh ÅtkZ&vko';drkvksa dh O;k[;k dj ldsaxs_

c<+rs cPpksa] fofHkUu izdkj ds dk;ks± esa yxs o;Ldksa o nwèk fiykus yxh ekrkvksa ds fy;s
larqfyr vkgkj dh vko';drk ij tksj ns ik;saxs_

lkekU; vHkko ds dkj.k gksus okys jksxksa] çksVhu ÅtkZ dqiks"k.k] [kfut o foVkfeu ds vHkko
ds dkj.k gksus okys jksxksa] LFkwyrk] vfrfoVkfeurk (gkbijfoVkfeuksfll)] muds y{k.k o
vuq'kaflr Hkkstu lzksrksa dks lwphc¼ dj ik;saxsA

28.1 Hkkstu D;k gS\

dksbZ inkFkZ tks 'kjhj esa fuEu izdk;Z lEiUu djrk gS] og Hkkstu dgykrk gS %

(i) tSo izØeksa ds fy;s ÅtkZ çnku djrk gS]
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i;kZoj.k ,oa LokLF;(ii) u;h dksf'kdkvksa dk fuekZ.k djrk gS]

(iii) {kfrxzLr Årdksa dh ejEer djrk gS]

(iv) 'kjhj ds fy;s mi;ksxh ;kSfxdksa ds fuekZ.k esa lgk;rk djrk gSA

Hkkstu dk tSfod oxhZdj.k

izdk;kZsa ds vuqlkj Hkkstu ds rhu oxkZsa esa ck¡Vk tk ldrk gSA (rkfydk 28.1)

(i) ÅtkZ çnku djus okys Hkkstu

(ii) 'kjhj fuekZ.k djus okys Hkkstu

(iii) j{kkRed@fu;ked Hkkstu

(i) ÅtkZ çnku djus okys [kk| inkFkZ & buesa dkcksZgkbMªsVksa o olkvksa dh çpqjrk gksrh gS vkSj
'kjhj esa buds vkWDlhdj.k ds iQyLo:i ÅtkZ mRiUu gksrh gSA mnkgj.kr;k vukt] 'kdZjk]
olk;sa] rsy] xqM+ vkfnA

(ii) 'kjhj fuekZ.k djus okys [kk| inkFkZ & buesa çksVhuksa dk ckgqY; gksrk gS vkSj ;s u;s Årdksa
ds fuekZ.k esa lgk;d gksrh gSaA mnkgj.kr;k iQyhnkj lfCt;ka] nwèk] vaMk] ek¡l] eNyh] nkysa]
fxjhnkj (nuts) iQy] fryguA

(iii) j{kkRed@fu;ked [kk| inkFkZ & buesa [kfutksa] foVkfeu] :{kka'k o ty dk ckgqY; gksrk gSA
;s mikip;&fu;eu esa lgk;d gksrs gSaA mnkgj.kr;k & gjh iÙkhnkj lfCt;¡k] iQy] vk¡oyk]
ve:n] [kV~Vs iQy (uhcw vkfn)] larjk rjcwt vkfnA

rkfydk 28.1 rhu izdkj ds [kk| lewg

[kk| lewg eq[; iks"kd Hkkstu lzksr

ÅtkZ çnku djus okys [kk| dkckZsgkbMªsV o olk;sa vukt (pkoy] xsgw¡] eDdk)

phuh

olk,sa (rsy o ?kh)

xqM+

'kjhj fuekZ.k djus okys [kk| çksVhusa nwèk

iQyhnkj lfCt;k¡

vaMs dh liQsnh

ek¡l (fpdu] cdjsa dk ek¡l] eNyh)

j{kkRed [kk| fofHkUu [kfut o foVkfeu gjh iÙkhnkj lfCt;k¡

:{kka'k tSls iQy] lse (chUl)] vkSj
vU; iQfy;k¡ vkfn

vk¡oyk] ve:n] [kV~Vs iQy] larjk
vkfnA

28.2 iks"k.k

iks"k.k mu lHkh çfØ;kvksa dk ;ksx gS ftuds dkj.k dksbZ izk.kh [kk| inkFkZ dks vkRelkr djds
mikip; dh fofo/ tSo jklk;fud fØ;k,sa lEiUu djrk vkSj [kk| inkFkks± dk mi;ksx djrk gSA
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i;kZoj.k ,oa LokLF; iks"kd dkcZfud ;k vdkcZfud inkFkZ gSa tksfd gekjs vfLrRo dks cuk;s j[kus o vPNs LokLF;
ds fy;s lgk;d gksrs gSaA iks"kd inkFkZ 'kjhj dks ÅtkZ çnku djrs gS] 'kjhj ds Årdksa dk fuekZ.k
o ejEer djrs gS vkSj 'kjhj ds mikip; dk fu;eu djrs gSA
'kjhj ds fy;s iks"kd rRoksa dh ek=kk ds vko';drkuqlkj mUgsa nks oxkZsa esa ck¡Vk x;k gS %
(i) LFkwyiks"kd (Macronutrients) (ii) lw{e iks"kd (Micronutrients)

LFkwyiks"kd (cM+h ek=kk esa vko';d iks"kd) & dkckZsgkbMªsV] olk,sa] izksVhu o [kk| inkFkZ esa
fufgr ty LFkwy iks"kd dgykrs gSaA
lw{e iks"kd (vfr vYiek=kk esa vko';d iks"kd) & foVkfeu o [kfut dqy Hkkstu dh ek=kk
dk dsoy ,d NksVk&lk Hkkx gSA

Xywdksl dk ,d v.kq 38 ,-Vh-ih- v.kq çnku djrk gSA
1 ,-Vh-ih- 34 fdyks twy (kJ) ÅtkZ çnku djrk gSA
bl çdkj Xywdksl dk ,d eksy 38 × 34 = 1292 fdyks twy (kJ) ÅtkZ iw.kZ vkWDlhdj.k
ds ckn çnku djrk gSA

vkb;s] ge bu iks"kd inkFkks± ds ckjs esa dqN foLrkj ls tkusa %

28.2.1 dkckZsgkbMªsV

dkcksZgkbMªsV dkcZu] gkbMªkstu o vkWDlhtu ds cus gq;s jkl;fud ;kSfxd gaSA ;s vkWDlhdj.k ij
ÅtkZ mRiUu djrs gSaA ;s ÅtkZ ds lcls lLrs lzksr gSaA ,d xzke dkcksZgkbMªsV ds iw.kZ vkWDlhdj.k
ds ckn 18 fdyks twy ÅtkZ çkIr gksrh gSaA ,d fdyks dSyksjh] Å"ek dh og ek=kk gS tks ,d
yhVj ikuh dk rkieku 10C ls c<+k nsA

1 fdyksdSyksjh = 4.18 kJ (fdykstwy)

1 fdykstwy = 1/4.18 × 1000 dSyksjh

Hkkstu  esa  dkcksZgkbMsªV gekjs 'kjhj ds fy;s vko';d dqy ÅtkZ dk yxHkx 60-80 çfr'kr Hkkx
miyCèk djkrk gSaA

dkcksbZgkbMªsV ds çdkj

ge Hkkstu esa rhu çdkj ds dkckZsgkbMªsVksa dk miHkksx djrs gSa %

(i) 'kdZjk;sa ('kwxlZ) (ii) eaM (LVkpZ) (iii) lsyqyksl (rkfydk 28.2)

rkfydk 28.2 gekjs Hkkstu esa vko';d dkcksZgkbMªsV

dkcksZgkbMªsV
'kdZjk LVkpZ lsyqyksl

eksukslSdjkbM MkblSdsjkbM dkckZsgkbMsªV dk lap;u (ikniksa esa lsyqyksl]
Xywdksl ('khjk] 'kgn o lqØksl (xUus] pqdUnj] :i (vuktksa] chtksa] tM+ksa chtksa ds vkoj.k]
ehBs iQy tSls vaxwj) dh 'kdZjk esa ik;k vkyw] pkoy] xsagw] tkS iQyksa] lfCt;ksa o

tkrk gS) eDdk] fxjhnkj iQyksa vkfn vuktksa esa ik;k tkrk gS)
esa ik;k tkrk gSA

izQdVksl ('kgn o ids ekYVksl (vadqfjr vuktksa
iQyksa essa ik;k tkrk gS) esa ik;k tkrk gSA) ysDVksl

(nwèk esa ik;k tkrk gS)
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i;kZoj.k ,oa LokLF;dkcksZgkbMªsV~ksa ds lkekU; lzksr

LVkpZ eaM (LVkpZ)

vukt (xsagw] pkoy] eDdk)] feysV (Tokj] cktjk] tkS)] dan&ewyksa 'kdjdan] VSfi;ksdk (Tapioca),

vkyw

'kdZjk

xUuk] pqdUnj] iQy (dsyk] vke] liksVk ;k phdw)] nwèk] 'kgn] vukt vkfnA

lsyqyksl

iQyksa] lfCt;ksa vkSj vuktksa dh dksf'kdk fHkfÙk;ksa esa ik;k tkrk gSA

ikpu&çfØ;k ds nkSjku LVkpZ o 'kdZjk nksuksa dk vo'kks"k.k Xywdksl ds :i esa gksrk gSA 'ks"k
Xywdksl Xykbdkstu esa cny tkrk gS vkSj Hkfo"; esa ç;ksx gsrq ;Ñr esa ,df=kr gks tkrk gSA
(foLr`r tkudkjh ds fy;s ikB 13 ns[ksa)

lsyqyksl ekuo 'kjhj }kjk u ipk;k tk ldus okyk js'ksnkj inkFkZ gSA ysfdu ;g :{kka'k dh Hkk¡fr
dk;Z djrk gS] o ey ds fu"dklu esa lgk;d gksrk gSA ,d lkekU; O;fDr dks çfrfnu yxHkx
400-500 xzke dkcksZgkbMªsV dh vko';drk gksrh gSA c<+rs gq, cPps] nwèk fiykus okyh ek¡ o dM+h
esgur djus okys O;fDr dks vU; dh vis{kkÑr vfèkd ÅtkZ vko';drkvksa ds dkj.k ,d
vkSlr O;fDr ls vfèkd dkcksZgkbMªsVksa dh vko';drk gksrh gSA fofHkUu [kk| lkefxz;ksa esa
dkcksZgkbMªsVksa dh çfr'kr ek=kk rkfydk 28.3 esa nh x;h gSA

rkfydk 28.3 dqN lkekU; [kk| inkFkkZsa esa dkcksZgkbMsªV~ksa dh çfr'kr ek=kk

[kk| inkFkZ çfr'krrk
(çfr 100 xzke [kk| lkexzh)

'kdZjk 99.4

pkoy 78.4

xsagw dk vkVk 69.4

vkyw 22.7

dsyk 24.7

vke 11.8

ew¡x (Green gram) 69.4

vjgj (Red gram) 57.6

xktj 1.6

xk; dk nwèk 4.4
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i;kZoj.k ,oa LokLF; dkcksZgkbMsªVksa ds izdk;Z

ySDVksl 'kdZjk (nqXèk 'kdZjk) vk¡rksa esa ik;s tkus okys mu thok.kqvksa dh o`f¼ esa lgk;d gksrh
gS tks dSfY'k;e ds vo'kks"k.k dks vklku cukus esa lgk;d gksrs gSaA
dkcksZgkbMªsVksa ds vkfèkD; dk Xykbdkstu o olk esa :ikUrj.k gks tkrk gS tksfd ÅtkZ ds ,d
lqjf{kr Hk.Mkj gSaA
lsyqyksl ey dks LFkwyrk çnku djrk gS o eyR;kx dks lqxe cukrk gSA
dsUnzh; raf=kdk ra=k ds fy;s Xywdksl gh ,d ek=k ÅtkZ dk lzksr gSA

28.2.2 olk;sa

olk,sa fyfiM oxZ ds vUrxZr vkrh gSaA dkcksZgkbMsªVksas dh Hkk¡fr gh olk,sa Hkh dkcZu] gkbMªkstu] o
vkWDlhtu dh cuh gksrh gSaA ysfdu olkvksa esa dkcZu o gkbMªkstu rks vfèkd gksrh gSa] ysfdu
vkWDlhtu de gksrh gSA olk;sa ÅtkZ ds lcls le`¼ lzksr gaSA olk,sa ty esa v?kqyu'khy gSa ysfdu
,slhVksu] csathu vkfn foyk;dksa esa ?kqyu'khy gSaA jklk;fud n`f"V ls olk;sa VªkbfXyljkbM gksrh gSaA

1 xzke olk ds tSo vkDlhdj.k ls yxHkx 9.0 fdyks dSyksjh (kcal) (37 fdyks twy–kJ) ÅtkZ
çkIr gksrh gSA

lzksr

izkf.k lzksr & ?kh] eD[ku] eNyh dk rsy] ek¡l] vaMk] iuhj] nwèk vkfnA

ikni lzksr & ukfj;y] ljlksa] lwjteq[kh] dqlqe (safflower) vkfn chtksa ds rsy] fxjhnkj
iQy] lks;kchu] vkfnA

olkvksa ds izdk;Z

olk;sa ÅtkZ ds lokZfèkd le`¼ lzksr gSaA tSo vkWDlhdj.k gksus ls ,d xzke olk ls 37 kJ
ÅtkZ izkIr gksrh gSA
dksf'kdk nzO; dh vkSj dksf'kdk f>Yyh ds jpd la?kVdA
olk esa foys; foVkfeu A, D, E vkSj K ds vo'kks"k.k esa lgk;dA
vusdksa gkeksZuksa ds fy, iwoZxkeh ds :i esa dk;Z djrh gSaA
'kjhj }kjk Hkfo"; esa mi;ksx ds fy;s lax`ghr fd;k tk ldrk gSA
miRoph; olk rkijksèkd dh Hkk¡fr dk;Z djrk gS o BaM o nkc ls j{kk djrh gSA
laaxzghr olk eq[; vaxksa dks >Vdksa ls cpkus ds fy;s xn~nh dh Hkk¡fr dk;Z djrh gSA
'kjhj esa foVkfeu D o LVhjkWbM gkeksZuksa ds la'ys"k.k esa lgk;dA

28.2.3 çksVhusa

çksVhusa ,sehuksa vEyksa ds cus gq, cMs&cM+s v.kq gksrs gSaA çksVhusa tfVy dkcZfud ;kSfxd gSa tks fd dkcZu]
gkbMªkstu] vWkDlhtu] ukbVªkstu o dHkh&dHkh iQkWLiQksjl rFkk xa/d dh çpqj ek=kk ;qDr gksrs gSaA

'kjhj esa izksVhuksa dh vko';drk buds fy, gksrh gS %

o`f¼ o ifjoèkZu ds fy,

ejEer o j[k&j[kko ds fy,

izfrfiaM (,UVhckWMh)] ,Utkbeksa (izfd.oksa) o gkeksZuksa ds la'ys"k.k esaA
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i;kZoj.k ,oa LokLF;budks ÅtkZ ds ,d lzksr dh Hkk¡fr Hkh mi;ksx fd;k tk ldrk gSA 1 xzke çksVhu ls yxHkx 4

fdyks dSyksjh (kcal) ÅtkZ çkIr gksrh gSA çksVhusa ,sehuksa vEyksa ls cuh gksrh gSaA vki tkurs gh gSa
fd dsoy 22 fofHkUu ,sehuksa vEy gksrs gSa ftudh enn ls thoksa esa ik;s tkus okys yxHkx leLr
çksVhuksa dk fuekZ.k gksrk gSA iks"k.k dh n`f"V ls ,sehuksa vEyksa dks nks oxks± esa ck¡Vk tk ldrk gS %

(d) ,sehuksa vEy & dqN vehuksa vEyksa dk la'ys"k.k tSo 'kjhj esa ugha gksrk gS vkSj bUgsa Hkkstu
ds lkFk fy;k tkuk pkfg;sa (bldh iwfrZ Hkkstu }kjk dh tkuh pkfg;s) tSls Y;wflu

([k) xSj&vfuok;Z (;k xkS.k) ,sehuksa vEy & bUgsa fo'ks"kdj dkcksZgkbMsªVksa ls 'kjhj esa
la'ysf"kr fd;k tk ldrk gS vkSj  bUgsa Hkkstu esa fn;k tkuk vko';d ugha gSA tSls ,ykuhu

çksVhuksa dk ikpu

olk dh Hkk¡fr çksVhuksa dk Årdksa esa vo'kks"k.k Hkh muds ,sehuksa vEyksa esa fo[kafMr gq, fcuk laHko
ugha gSA çksVhuksa dk ikpu vkek'k; esa vkSj NksVh vk¡r esa gksrk gS tg¡k ij vEy o ,atkbe çksVhuksa
dks ,sehuksa ,sEyksa esa cny nsrs gSaA

lzksr

izk.kh lzksr & nwèk] vaMk] eNyh] ek¡l] o ;Ñr (ftxj) vkfn esa i;kZIr ek=kk esa vko';d
,sehuksa vEy ik;s tkrs gSaA

ikni lzksr & Hkwlh lfgr vukt (xsgw¡ rFkk eDdk)] nkysa] fxjhnkj iQy] puk] iQfy;ksaokyh
lfCt;k¡A

,d ls vfèkd ikni çksVhuksa dk Hkkstu esa lekos'k (nky] jksVh] lkEcj&bMyh) ls lHkh eq[;
,sehuksa vEyksa ds feJ.k dk fuekZ.k gks ldrk gSA

çksVhusa gekjs 'kjhj ds ,sls ?kVd gS tks 'kjhj ds fofHkUu vaxksa ds fuekZ.k esa enn djrs gSaA mnkgj.k
ds fy, dSjksVhu uked çksVhu ckyksa o uk[kwuksa esa fo|eku gksrh gSa] dksystu] la;ksth Årdksa esa
ik;k tkrk gSA ,fDVu o ek;ksflu ek¡lisf'k;ksa esa fo|eku ldaqpu'khy çksVhuksa ds mnkgj.k gSaA

çksVhuksa ds izdk;Z

çksVhusa 'kjhj ds Årdksa ds fuekZ.k o j[k&j[kko ds fy;s vko';d gSaA

çksVhusa dbZ ,atkbeksa esa ik;h tkrh gaSA fVªfIlu] isfIlu] vkSj jsfuu ,atkbe çksVhuksa ds mnkgj.k
gSaA

dqN çksVhusa tSls gkeksZu] 'kjhj ds fØ;kdykiksa dk fu;eu djrs gSaA mnkgj.k ds fy, bUlqfyu
,d gkeksZu gS tks 'kjhj esa Xywdksl ds Lrj dk fu;eu djrk gSA

çksVhusa jksx ds fy, izfrfiaM (,aVhckWMh) ds :i esa Hkh dk;Z djrh gSa o 'kjhj dh izfrtu
(,asVhtu&ckgjh ,tsaV) ls j{kk djrh gSaA

ifjogu çksVhu jDr ls fofHkUu inkFkks± dks Årdksa rd ys tkrk gSA gheksXyksfcu ,d ifjogu
çksVhu gSA
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i;kZoj.k ,oa LokLF; 28.2.4 foVkfeu

foVkfeu 'kjhj ds fy;s vfr vYi ek=kk esa vko';d tfVy jklk;fud inkFkZ gSaA ;s ÅtkZ çnku
ugha djrs gSa] ysfdu 'kjhj esa tSo mRçsjd ds :i esa dk;Z djrs gSaA ;s vPNs LokLF; ds fy;s
vko';d gSa vkSj 'kjhj dh fofHkUu jksxksa ls j{kk djrs gSaA ;s gekjs }kjk Hkkstu esa fy;s tkus okys
vU; iks"kdksa ds mi;ksx esa fy;s tkus ds fy;s vko';d gSaA

foVkfeuksa dks nks oxkZsa esa ck¡Vk tkrk gSa %

(a) ty esa foys; (foy;'khy) foVkfeu B dkWEiysDl o C

(b) olk esa ?kqyu'khy foVkfeusa A, D, E, vkSj K

pw¡fd foVkfeu D ds vfrfjDr vU; foVkfeu gekjs 'kjhj esa ugha curs] vr% mudh Hkkstu ds
ekè;e ls vkiwfrZ vko';d gSA rkfydk 28.4 esa fofHkUu foVkfeu] muds lzksrksa o mudh nSfud
vko';drkvksa] o 13&15 o"kZ ds yM+ds o yM+fd;ksa esa foVkfeuksa ds vHkko ds dkj.k gksus okys
jksxksa ,oa y{k.kksa dk o.kZu fd;k x;k gSA

rkfydk 28.4 foVkfeu % muds izdk;Z] lzksr o vHkko ds dkj.k gksusokys jksx

foVkfeu nSfud izdk;Z loksZre vHkko tfur y{k.k
vko';drk vkgkjlzksr jksx

1. ty esa ?kqyu'khy foVkfeu

foVkfeu B1 1.3 mg (yM+ds) dkcksZgkbMªsVksa ;hLV] ;Ñr csjh&csjh gkFk&ikoksa esa nnZ
(Fkkbfeu) 1.2 mg (yM+fd;ka) ds mikip;] iuhj] nwèk] iÙkhnkj 'kjhj esa lwtu

Hkw[k c<+uk lfCt+;ka] ekal] gkFk&ikoksa dk
ân;] raf=kdkvksa lkcqr vukt i{kk?kkr] 'kksiQ
rFkk isf'k;ksa (Oedema)
dk dk;Z djuk

foVkfeu B2 1.6 mg (yM+ds) dkcksZgkbMªsVksa nwèk] ;Ñr jkbcksÝys& ean o`f¼
(jkbcksÝysfou) 1.4 mg (yM+fd;ka) rFkk izksVhu dk ekal] v.Ms] fouksfll ekufld fodkj]

mikip;] Ropk eVj] ;hLV ([kehj) izdk'kHkhfr eq[k ds fdukjksa
dks LoLFk lkcqr vukt] (izdk'k ls ij Ropk dk
j[krh gSA gjh iÙkhnkj Mj) iQVuk] vka[kksa esa

lfCt+;ka fo{kfr (yh'tu)
gksuk

foVkfeu B3 1.8 mg (yM+ds) izksVhu] olk eNyh] v.Ms isykxzk Ropk'kksèk
(fu,sflu) 1.5 mg (yM+fd;ka) rFkk iQfy;ka] iÙkhnkj ([kjkc Ropk)]

dkcksZgkbMªsV ds lfCt;ka] lkcqr izokfgdk (Mk;fj;k@
mikip; ds fy, vukt] ewaxiQyh] nLr)] euksHkaz'k
lgizfd.o lse] VekVj] vkyw (dementia)
(dks,atkbe)] ekufld fodkj
Ropk dks LoLFk
j[krk gSA

foVkfeu B12 0.2-100 mg jDr fuekZ.k ;Ñr] eNyh] iz.kk'kh (?kkrd) Ropk dk ihyk
(fl,suksdkscky raf=kdk Ård iuhj] nwèk] vjDrrk iM+uk] lkal iQwyuk
,sehu) mikip; v.Mk] ekal ean o`f¼

U;wfDybd vEy
ds la'ys"k.k esa
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i;kZoj.k ,oa LokLF;foVkfeu C 40 mg laØe.k ds fy, vkaoyk] iÙkk LdohZ elwM+ksa ls [kwu
(,LdkfcZd izfrjksèk] nkar xksHkh] VekVj fudyuk] tksM+ksa
,flM) elwM+s vkSj tksM+ uhacw] larjk] esa nnZ] lkekU;
(Ascorbic LoLFk jgrs gSa] vke] gjh fepZ] detksjh
Acid) dVs LFkku vkSj ve:n] vukukl

?kkoksa dk vadqfjr puk
Hkjuk] la;ksth
Årdksa dk j[k
j[kko

2. olk ?kqyu'khy foVkfeu

foVkfeu A 750 mg n`f"V vkSj Ropk nwèk] iuhj] jrkSaèkh] èkhes izdk'k esa
(jsfVukWy) dks Bhd cuk, eD[ku] v.Ms] t+hjksÝFkSfYe;k fn[kk;h u nsuk
(Retinol) j[kuk] n`'; dkWMfyoj ;k dsjkWVhukWy (jrkSa/h)

o.kZdksa ds la'ys"k.k vk;y] xktj 'kq"d Ropk ,fiFkhfy;eksa
ds fy, vko';d vke] iihrk] dk fdjSfVuhdj.k

ihyk lhrkiQy eanrk
ikyd] 'kdjdan

foVkfeu D 200 IU nkar vkSj gfM~M;ka nwèk] iuhj] cPpksa esa fjdsV~l o`f¼dj vfLFk;ksa
(dSfYliQsjkWy) LoLFk cuk;s v.Ms dh t+nhZ] (fp=k 28.1) esa dSYlhHkou
(Calciferol) j[krh gSa] dkWM fyoj o;Ldksa esa u gksuk] /uq"kkdkj

dSfY'k;e rFkk vk;y] eNyh] vkfLV;kseSysf'k;k Vkaxsa] dcwrj tSlk
iQWkLiQksjl dk eD[ku] èkwi (vfLFke`nrk&/kuh o{k (lhuk)
vo'kks"k.k djrh dk lsou gM~Mh dk eqyk;e gfM~M;ksa dk
gSA gks tkuk) uje gks tkuk]

yxkrkj gM~Mh
VwVuk

fp=k 28.1 fjdsV~l ls xzflr cPpk

cM+k flj

mHkjk gqvk ekFkk

eqM+h gqbZ gfM~M;ka

ckgj fudyk
gqvk isV
(mnj)

Vkaxksa dh foÑfr

oØ Vkaxksa okyk cPpk

Va[kus dh ,fiiQkbfll
(vf/izo/Z) c<+h gqbZ



fVIi.kh

thofoKku

iks"k.k vkSj LokLF;

 262

ekWM~;wy - 4

i;kZoj.k ,oa LokLF; foVkfeu E ys'kek=k ,saVhvkWDlhMsUV vukt] iq:"kksa rFkk iq:"kksa esa caè;rk]
(VksdksiQsjkWy) ,sftax ouLifr rsy] fL=k;ksa esa xHkZikr] fL=k;ksa
(Tocopherol) foVkfeu gjh iÙkhnkj iztuu foiQyrk esa xHkkZoLFkk ds

lfCt+;ka] fxjhnkj le; vtUesa
iQy Hkzw.k dk ej tkuk

foVkfeu K lw{e ek=kk,a jDr dk gjh iÙkhnkj nks"kiw.kZ jDr dk FkDdk
(fiQyksfDuksu) Ldanu lfCt+;ka] jDr Ldanu] nsj ls cuuk
(Phylloquinone) lks;kchu] jDrlzko

VekVj

28.2.5 [kfut

[kfut lw{eiks"kd gSa ftudh gekjs 'kjhj dh o`f¼ ds fy, o LokLF; dks cuk;s j[kus ds fy;s
vyx&vyx ek=kkvksa esa vko';drk gksrh gSA ;s vdkcZfud inkFkZ gSa tksfd yo.k ds :i esa ik;s
tkrs gSa] tSls dSfY'k;e] lksfM;e] iQkWLiQksjl] ykSg vkfnA ;s gekjs 'kjhj dks ÅtkZ çnku ugha djrs
gSa] ysfdu jksxksa ds fo:¼ j{kk djus ds fy;s vko';d gksrs gSa vkSj 'kkjhfjd fØ;kvksa esa Hkh budh
Hkwfedk gSA

[kfut

cM+h ek=kk esa vko';d ys'k (Vªsl) ek=kk esa vko';d

dSfY'k;e] iQkWLiQ+ksjl] lksfM;e] iksVsf'k;e ykSg] vk;ksMhu] tLrk] Øksfe;e] dksckYV]
lYiQj] DykjksbM] eSXuhf'k;e dkWij ÝyksjkbM] eSaxuht] ekWfyCMsue

lsysfu;e

izdk;Z

[kfut fuEu dk;Z djrs gSa %

vfLFk;ksa o nk¡rksa ds fodkl ds fy;s vfuok;Z] mnkgj.kr% dSfY'k;e] iQkWLiQksjl]

rjy larqyu fu;eu] 'kjhj ds rjyksa dh vEyrk o {kkjrk dk fu;eu tSls lksfM;e]
iksVsf'k;e] DykjksbM

ykSg] gheksXyksfcu dk eq[; vo;o gS tks vkWDlhtu ds ifjogu o eqDr gksus esa lgk;d gSA

vk;ksMhu dh vko';drk Fkk;jkbM }kjk FkkbjkWfDlu ds la'ys"k.k esa iM+rh gS tksfd dksf'kdkvksa
ds vanj vkWDlhdj.k dh nj dk fu;eu djrk gSA

tLrk] rk¡ck o eSXuhf'k;e gekjs 'kjhj dh eq[; fØ;kvksa dk fu;eu djrs gSaA

rkfydk 28.5 esa [kfutksa dh lwph] muds lzksr] dk;Z] vHkkotU; jksx vkSj y{k.k fn;s x;s gSaA
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i;kZoj.k ,oa LokLF;rkfydk 28.5 'kjhj ds fy, vko';d [kfut] muds lzksr vkSj dk;Z

[kfut dk;Z vkgkjlzksr vHkko jksx jksx&y{k.k

1. dSfY'k;e gfM~M;ksa rFkk nkarksa nwèk rFkk nwèk ds fjdsV~l gfM~M;ksa dk uje
(Calcium) dk cuuk] mRikn] eNyh] vkWfLV;kseSysf'k;k iM+ tkuk]

raf=kdkvksa rFkk ekal] lse] gjh (vfLFke`nqrk) foÑfr;ka] gfM~M;ksa
nkarksa vkSj isf'k;ksa lfCt+;ka] czksdyh] esa nnZ] nkarksa ds
ds fy, vko';d VSfi;ksdk] vukt busey dh gkfu

2. ykSg gheksXyksfcu dk ;Ñr] gjh vjDrrk ot+u ?kV tkrk gS]
(Iron) cuuk] vkWDlhtu iÙkhnkj lfCt+;ka (,uhfe;k) psgjk ihyk iM+uk]

ds okgd ds :i vaMk] ikyd] tYnh Fkd tkuk]
esa dk;Z djrk gS ewaxiQyh] vukt] xqM+ Hkw[k u yxuk

3. iQWkLiQksjl gfM~M;ksa vkSj nkarksa nwèk] vukt] gjh fjdsV~l gfM~M;ksa dk uje iM+
(Phosphorus) dk cuuk iÙkhnkj lfCt;ka] vkWfLV;kseSysf'k;k tkuk] Vkaxksa esa eqM+ko

fxjhnkj iQy] cktjk] (vfLFke`nqrk) vk tkuk] dcwrj dh
ekal rjg dk o{k (lhuk)

4. vk;ksfMu FkkbjkWfDlu gkeksZu vk;ksfMu;qDr xyxaM (?ks?kk) voV (Fkk;jkWbM)
(Iodine) dk mikip;h ued] leqnzh (fp=k 28.2) xzafFk dk iQwy tkuk]

fu;a=k.k] o`f¼ vkgkj] eNyh] 'kkjhfjd rFkk
rFkk ekufld gjh iÙksnkj ekufld o`f¼ esa
{kerk dk fu;a=k.k lfCt+;ka ßkl
djrk gS

fp=k 28.2 xyxaM jksx ls ihfM+r jksxh

5. lksfM;e ,oa 'kjhj esa ikuh dh lkekU; ued mPp jDrnkc] xaHkhj dqiks"k.k]
iksVSf'k;e lkekU; ek=kk dk ekal] eqxkZ] eNyh lwtu] ijklj.k mPp jDrnkc]
(Sodium and dk j[k j[kko iQy] vukt] v.Ms nkc esa xM+cM+h FkdkoV] Hkw[k u
Potassium) djuk] raf=kdk ikyd] nkysa] yxuk] mfYV;ka

vkosxksa ds vkyw] ngh (oeu)
lapj.k esa lgk;d
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i;kZoj.k ,oa LokLF; 28.2.6 ty

ty gekjs vkgkj dk ,d egRoiw.kZ vo;o gS] f'k'kq ds 'kjhj dk 75 çfr'kr Hkkx o o;Ld ds
'kjhj dk 60 çfr'kr Hkkx ty ls fufeZr gSA ty ds fofHkUu dk;Z bl izdkj gSa %

[kk| inkFkZ ds ifjogu o ikpu ds fy;s vko';d

vif'k"Vksa dk mRltZu

'kkjhfjd rkieku dk fu;eu

fofHkUu 'kkjhfjd fØ;kvksa esa foyk;d ds :i esa dk;Z djrk gSA

ty ds lzksr

ty dh {kfriwfrZ fuEu çdkj gksrh gS %

lkekU; ikuh ;k pk;] dkWiQh] nwèk] o iQyksa ds jlksa }kjk

iQy] lfCt;ksa] o eNyh vkfn }kjk a

'kjhj esa Xywdksl ds vWkDlhdj.k ds miksRikn (mi$mRikn) ds :i esa dqN ty ckgj
fudyrk gSA

28.2.7 :{kka'k

:{akk'k dqN [kk| inkFkkZsa tSls iQyksa o ouLifr;ksa esa fo|eku js'ksnkj Hkkx dks dgrs gSaA ;|fi
:{kkaa'k vkgkj ugha gS fiQj Hkh ;g gekjs Hkkstu dk ,d eq[; Hkkx gSA :{kka'k esa eq[;r% lsyqqyksl
gksrk gSA

izdk;Z

eyR;kx esa lgk;rk çnku djrk gSA

;g ikpu&{ks=k dks lkiQ j[krk gS vkSj ikpu lacaèkh jksxksa ls cpkrk gSA
dCt+ ugha gksus nsrsA
;g 'kjhj esa tyèkkj.k esa lgk;d gSA

;g jDr] 'kdZjk o dksysLVªkWy ds vuqdwyre Lrj dks cuk;s j[kus esa lgk;d gSA

ikBxr ç'u 28.1

1. iks"k.k o iks"kdksa dh ifjHkk"kk nhft,A

............................................................................................................................

2- [kk| ds fofHkUu iks"k.kksa dk uke crkb,A

............................................................................................................................
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i;kZoj.k ,oa LokLF;3- LFkwy iks"kdksa o lw{e iks"kdksa esa Hksn crkb,A

............................................................................................................................

4- fuEu ds uke crkb,A

(i) ty esa ?kqyu'khy nks foVkfeu

..................................................................................................................

(ii) :{kak'k ds nks lzksr

..................................................................................................................

(iii) çksVhuksa ds nks lzksr

..................................................................................................................

5- ;fn leku ek=kk esa 'kdZjk o olk dk miHkksx fd;k tk; rks nksuksa esa dkSu vfèkd ÅtkZ çnku
djsxk\

............................................................................................................................

28.3 'kjhj dh ÅtkZ&vko';drk,¡

gekjs 'kjhj dks thou dh fofHkUu izfØ;kvksa ds fy, ÅtkZ dh vko';drk iM+rh gSA ;g ÅtkZ
gesa [kkuk [kkus ls izkIr gksrh gSA thou dh fofHkUu xfrfofèk;ksa ds fy;s gekjs 'kjhj dh
ÅtkZ&vko'drk,¡ vusd dkjdksa tSls vk;q] fyax] dk;Z lacaèkh vko';drkvksa] fo'ks"k vko';drkvksa
tSls xHkkZoLFkk o nqXèklzo.k] vkSlr nSfud ÅtkZ vko';drkvksa dks fofHkUu vk;q oxkZsa ds vuqlkj
fuEu rkfydk esa fn;k x;k gSA

rkfydk 28.6 'kjhj dh ÅtkZ vko';drk,sa

oxZ fyax mez@O;olk; vko';d dSyksjh

f'k'kq & 0-12 ekg 100-120@kg 'kkjhfjd Hkkj

cPps & 2-6 o"kZ 1200-1800

7-12 o"kZ 1800-2000

fd'kksj yM+ds 13-15 o"kZ 2500

yM+fd;k¡ 13-15 o"kZ 2200

o;Ld iq:"k vHkze.k'khy dk;Z 2400

gYdk 'kkjhfjd Je 2800

dfBu 'kkjhfjd Je 4000

efgyk;sa FkksM+h lfØ; 2400

xHkkZoLFkk (4-5 ekg ds ckn dh) 3300

nqXèklzo.k dh vofèk esa 3700

(1 lky rd)
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i;kZoj.k ,oa LokLF; c<+rs f'k'kqvksa] dfBu 'kkjhfjd ifjJe djus okys yksx (etnwjksa)] xHkZorh efgykvksa] nqXèklzo.k
djus okyh efgykvksa] f[kykfM+;ksa] chekjh ls mcjrs yksxksa o 'khr ekSle esa dk;Z djus okys yksxksa
dh ÅtkZ vko';drk vfèkd gksrh gSA

28.4 larqfyr vkgkj

vki i<+ pqds gS fd gekjs Hkkstu esa fofHkUu ek=kk esa lHkh iks"kd inkFkZ ik;s tkrs gSaA (fp=k 28.3)

fp=k 28.3 larqfyr vkgkj dk ,d uewuk

mfpr LokLF; cuk;s j[kus ds fy;s mfpr çdkj ds vkgkj dh mfpr ek=kk esa vko';drk gksrh
gSA ;g vko';drk lkekU;r;k vk;q] fyax] dk;Z ds çdkj o 'kjhj dh fLFkfr vkfn ds lkFk de
;k vfèkd gksrh gSA (rkfydk 28.6 ns[ksa)

,d larqfyr vkgkj og vkgkj gS ftlesa mi;qDr vuqikr esa lHkh vko';d iks"kd
ik;s tkrs gSa ftlls fd 'kjhj dh ÅtkZ vko';drkvksa dh iwfrZ gksrh gS vkSj ;g
LoLFk jgrk gSA

,d larqfyr vkgkj ds fuEufyf[kr fo'ks"krk,a gSa %

;g 'kjhj dh iks"kd vko';drkvksa dh iwfrZ djrk gS

blesa fofHkUu çdkj ds [kk| vo;o gksrs gSaA

blls i;kZIr ek=kk esa ÅtkZ çkIr gksrh gSA

uhps fn;s x;s ckWDl esa vk;q] fyax o fofHkUu 'kkjhfjd xfrfofèk;ksa ds fy;s fliQkfj'k (vuq'kalk)
dh x;h vkgkj vko';drk,a n'kkZ;h x;h gSaA

ckDl esa fliQkfj'k dh x;h vkgkj vko';drk,a (xzke esa)] vk;q] fyax rFkk
fofHkUu 'kkjhfjd fØ;kdykiksa ds vuqlkj

vkgkj inkFkZ o;Ld iq:"k o;Ld L=kh cPps yM+dk yM+fd;ka

cSBs&cSBs lkèkkj.k Hkkjh cSBs&cSBs lkèkkj.k Hkkjh 1-3 4-6 10-12 10-12

dk;Z dk;Z dk;Z dk;Z dk;Z dk;Z o"kZ o"kZ o"kZ o"kZ

vukt 460 520 670 410 440 570 175 270 420 380

nkysa 40 50 60 40 45 50 35 35 45 45

nw/ lsc] pikrh] gjh lfCt;k] vaMs] iuhj]
nky] pkoy] dsyk
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i;kZoj.k ,oa LokLF;iÙkhnkj lfCt;ka 40 40 40 100 100 50 40 50 50 50

vU; lfCt+;ka 60 70 80 40 40 100 20 30 50 50

tM+s vkSj dan 50 60 80 50 50 60 10 20 30 30

nwèk 150 200 250 100 150 200 300 250 250 250

rsy vkSj olk,a 40 45 65 20 25 40 15 25 40 35

phuh vkSj xqM+ 30 35 55 20 20 40 30 40 45 45

iQy 20 30 30 30 30 30 5 10 10 10

28.4.1 fo'ks"k vko';drkvksa ds fy;s larqfyr vkgkj

larqfyr vkgkj vk;q] O;olk;] o LokLF; dh fLFkfr ds vuqlkj vyx&vyx gksrk gSA fo'ks"k
fLFkfr;ksa esa ,d O;fDr dks vfèkd Hkkstu dh vko';drk gksrh gSA vkbZ;s ge bl ckjs esa tkudkjh
çkIr djsaA

1. c<+rs cPpksa dh iks"k.k lacaèkh vko';drk,sa

c<+rs cPpksa dks muds 'kjhj ds Hkkj dh rqyuk esa vfèkd Hkkstu dh vko';drk gksrh gSA mUgsa
pkfg;s %

(i) o`f¼ u;s Årdksa ds fuekZ.k gsrq çksVhu dh vfrfjDr ek=kk]

(ii) vfLFk;ksa o yky jDr dksf'kdkvksa ds fuekZ.k ds fy;s vfèkd dSfY'k;e o iQkWLiQksjl]

(iii) LoLFk n`f"V fodkl ds fy;s foVkfeu A,

(iv) lkekU; LokLF; ds fy;s foVkfeu C, vkSj

(v) LoLFk gfM~M;ksa ds fy;s foVkfeu D

2. fofHkUu dkeksa esa yxs yksxksa dh iks"k.k vko';drk,sa

dfBu 'kkjhfjd Je djus okys yksx tSls fjD'kkpkyd] etnwj] fey esa dke djus okys yksxksa
vkfn ds fy, ,sls vkgkj dh vko';drk gksrh gS ftlesa dkckZsgkbMsªV o olk izpqj ek=kk esa gksA
blh çdkj f[kykfM+;ksa dks Hkh ,sls vkgkj dh vko';drk gksrh gS tks mUgsa dkiQh ÅtkZ iznku dj
ldsA

3. xHkkZoLFkk ,oa nqXèklzo.k vofèk esa iks"k.k vko';drk,sa

,d xHkZorh efgyk dk ifjo/Zu'khy Hkzw.k dks Hkkstu çnku djuk gksrk gS vr% mls vfrfjDr
iks"kdksa dh vko';drk gksrh gSA

,d xHkZorh o nqXèklzo.k djus okyh efgyk dks ,slk vkgkj xzg.k djuk pkfg;s ftlesa
fuEufyf[kr miyCèk gksa %

(i) Årdksa dh o`f¼ ds fy;s vfrfjDr çksVhu]
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i;kZoj.k ,oa LokLF; (ii) cPps dh gfM~M;ksa ds fuekZ.k ds fy;s vfèkd dSfY'k;e o iQkWLiQksjl]

(iii) cPpksa esa i;kZIr jDr fuekZ.k ds fy;s vfèkd ykSg]

(iv) Lo;a ds fy;s vfèkd dkcksZgkbMsªV D;ksafd Hkzw.k ifjoèkZu ls tqM+h gqbZ leLr fuekZ.k&çfØ;kkvksa
ds fy;s vfrfjDr ÅtkZ dh vko';drk gksrh gSA

blh çdkj nwèk fiykus okyh ekrkvksa dks Hkh nqXèkfuekZ.k gsrq vfrfjDr ,oa fo'ks"k Hkkstu dh
vko';drk gksrh gSA vr% muds vkgkj esa vfèkd çksVhu] dSfY'k;e o foVkfeuksa dh vko';drk
gksrh gSA

4. LokLF; dh fLFkfr ds vuqlkj iks"k.k vko';drk,sa

:X.krk (chekjh) ds mijkar LokLF; ykHk djrs gq, O;fDr dks vfèkd çksVhu] [kfut] o
foVkfeu&;qDr vkgkj dh vko';drk gksrh gS rkfd :X.kkofèk esa gqbZ {kfriwfrZ dh tk ldsA ;fn
fdlh nq?kZVuk esa ;k 'kY;fØ;k esa jDr dk ßkl gksrk gS rks jDr dh {kfriwfrZ ds fy;s vfèkd çksVhu
o ykSg ;qDr Hkkstu dh vko';drk gksrh gSA

28.5 LokLF; o jksx D;k gS\

fo'o LokLF; laxBu (WHO) ds vuqlkj&LokLF; dks bl izdkj ifjHkkf"kr fd;k tkrk gS&

LokLF; iw.kZ 'kkjhfjd] ekufld o lkekftd dq'kyrk dh fLFkfr gS u fd dsoy jksx
dk u gksuk ;k v'kDr u gksukA

jksx & jksx ,d ,slh fLFkfr gS ftlesa 'kjhj ;k mlds fdlh Hkkx dk dk;Z fo{kqCèk ;k {kfrxzLr gksrk
gSA 'kkfCnd :i esa disease dk vFkZ gS (dis = not ugha + ease vkjke) tks vkjke esa u gksaA ;g
,d iqjkuk izQkafllh 'kCn desaise dk vaxzsth :i gS ftldk vFkZ Fkk des = away + aise = ease

;kuh tc vkjke nwj gV tk,A

ghurktU; jksx & ,d ;k vfèkd iks"kdksa (çksVhu] dkckZsgkbMsªV] foVkfeu o [kfutksa) dh gekjs
vkgkj esa deh ds dkj.k gksus okys jksxksa dks ghurktU; ;k vHkkotU; (deh ls mRiUu) jksx
(Deficiency disease) dgrs gSaA

dqiks"k.k (Malnutrition) & vkgkj esa iks"kd rRoksa dh deh ds dkj.k mRiUu fLFkfr
dks dqiks"k.k dgrs gSaA (Mal - bad] dq- [kjkc + nutrition iks"k.k)

gekjs ns'k es cgqr ls yksx dqiks"k.k ds f'kdkj gSA dqiks"k.k ls cPpksa ds LokLF; ij foijhr çHkko
iM+rk gS vkSj blds iQyLo:i os 'kkjhfjd o ekufld :i ls detksj gksrs gSaA

ghurktU; jksx rhu çdkj ds gksrs gSa %

çksVhu&ÅtkZ dqiks"k.k (Protein Energy Malnutrition–PEM)

[kfut vYirk jksx (Mineral deficiency disease)
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i;kZoj.k ,oa LokLF;foVkfeu vYirk jksx (Vitamin deficiency disease)

vc ge buds ckjs esa dqN foLrkj ls tkusaxs %

28.5.1 çksVhu&ÅtkZ dqiks"k.k

lkekU;rk c<+rs cPps vius o`f¼ o ifjoèkZu ds fy;s vko';d ek=kk esa çksVhu u fey ikus ds
dkj.k çksVhu&ÅtkZ dqiks"k.k ds f'kdkj gksrs gSaA 1-5 o"kZ dh vk;qoxZ ds cPps bl jksx dk f'kdkj
gksrs gSaA çksVhu&ÅtkZ&dqiks"k.k nks dkj.kksa ls gksrk gS %

(a) çksVhusa ;k dkcksZgkbMªsVksa (;k nksuksa) dk vkgkj esa vHkko]

(b) çksVhuksa dh vis{kk dkcksZgkbMªsVksa dk vfèkd ek=kk esa miHkksx djukA

çksVhu&ÅtkZ dqiks"k.k ds ifj.kkeLo:i nks chekfj;¡k gksrh gSa %

(a) eSjkl~e~l (b) Dokf'k;ksjdj

eSjkLel & ;g dkcksZgkbMªsVksa] olkvksa ok çksVhuksa dh deh ds dkj.k gksrk gSA ;g lkekU;r;k 1

o"kZ ls de vk;q ds cPpksa esa gksrk gSA (fp=k 28.4a)

fp=k 28.4 (d) eSjkLel jksx ls ihfM+r ,d f'k'kq

y{k.k

ek¡lisf'k;ksa ds {k; ds dkj.k cPpk gM~Mh o Ropk dk <¡kpk ek=k jg tkrk gSA

>qjhZnkj Ropk

èk¡lh vk¡[ksa] iryk psgjk] vaxksa o isV (mnj) dh fHkfÙk;ksa dk iryk gksuk

'kkjhfjd o ekufld o`f¼ esa eanrk

ilfy;ksa mHkj vkrh gS (diksr&o{k)

'kksiQ (,d izdkj dk lwtu) o Ropk jatd dk vHkko

Dokf'k;ksjdj & ;g jksx rc fodflr gksrk gS tc e¡k vius cPpksa dks Lruiku djkuk cUn dj
nsrh gS vkSj ijEijkxr ikfjokfjd Hkkstu nsuk çkjEHk dj nsrh gSA ftlesa çksVhu dh vYirk gksrh
gSA (fp=k 28.4[k)

iryh isf'k;¡k olk mifLFkr

xksy psgjk

lwtu ugha

iwQyk gqvk mnj (isV)

nq[kh

ckyksa dk jax cnyuk

vYi Hkkj
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i;kZoj.k ,oa LokLF;

fp=k 28.4 ([k) Dokf'k;ksjdj ls ihfM+r ,d cPpk

y{k.k

Dokf'k;kjsdj ls ihfM+r cPpsa esa fuEu y{k.k fn[kk;h nsrs gSa %

Hkkj dk lkekU; ls de gksuk vo:¼ o`f¼

ckgj fudyk gqvk isV Hkw[k u yxuk

Ropk dkyh o iiM+h;qDr cky yky jax dk gks tkuk

c<+k gqvk ;Ñr Vk¡xksa vkSj iSjksa esa lwtu] dksf'kdkvksa esa

jDrkYirk (vjDrrk) ty/kj.k ds dkj.k ('kksiQ)

yxkrkj nLr dk f'kdkj

mipkj & eSjkLel ;k Dokf'kvksjdj ls ihfM+r cPps dks ;fn ,slk vkgkj fn;k tk; ftlesa izksVhu
vkSj dkcksZgkbMªsV izpqj ek=kk esa gks rks og LokLF; ykHk dj ldrk gSA

28.6 [kfut vYirk jksx

lkekU; ykSg] dSfY'k;e o vk;ksMhu dh deh ;kuh vYirk ds jksx fuEuor~ gS %

vjDrrk ;kuh vuhfe;k (ykSg vYirk) & vjDrrk dk vFkZ gS jDr dh ek=kk (quantity) esa
rFkk xq.kkRedrk (quality) nksuksa esa deh dk gksuk :fèkj esa fo|eku 'olu o.kZd gheksXykschu
ds fuekZ.k esa ykSg rRo dh egRoiw.kZ Hkwwwfedk gksrh gSA ykSg rRo dh deh ls yky jDr df.kdk,a
de gks tkrh gSaA ftlds iQyLo:i jDr dh vkWDlhtu èkkfjrk dh {kerk de gks tkrh gSA
vjDrrk ls ihfM+r jksxh dk psgjk ihyk iM+ tkrk gS] mldh Hkw[k o otu de gks tkrs gSa vkSj
og 'kh?kz gh Fkdus yxrk gSA dqN yksx vuhfe;k dks vYijDrrk@jDrkYirk dgrs gSa tks lgha ugha
gSaA ;g oligaimia dk i;kZ; gSA

mipkj &  blds mipkj ds fy, ,slk vkgkj fn;k tkuk pkfg, ftlesa ykSg vkSj foVkfeu B12

izpqj ek=kk esa gksaA tSls vaMk] ek¡l] ;Ñr] nwèk] gjh iÙksnkj lfCt;¡k tSls ikyd o iQy tSls lsc]
dsyk] ve:nA vk;ju VscysV o VkWfud Hkh Hkkstu ds vuqiwjd ds :i esa fn, tk ldrs gSaA

dSfY'k;e] iQkLiQksjl o foVkfeu D dh vYirk ;k deh
dSfY'k;e & gfM~M;ksa o nk¡rksa dk eq[; ?kVd gS] ân; Lianuksa o ek¡lisf'k;ksa ds ladqapuksa dks
fu;fer djrk gS] jDr ds Ldanu esa enn djrk gSA dSfY'k;e mikip; dk iQkWLiQksjl foVkfeu
D ds mikip; ls dkiQh fudV dk lacaèk gSA

cw<+s vkneh tSlk psgjk

'kksQ

iryh isf'k;k¡] iryh olk

lkekU; cky

vR;f/d vYiHkkj
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i;kZoj.k ,oa LokLF;dSfY'k;e dh vYirk ls & cPpksa esa fjdsV~l jksx vkSj o;Ldksa esa vkWfLV;kseSySfl;k (vfLFke`nqrk)
jksx gks tkrs gSaA gfM~M;ksa ls dSfY'k;e >M+ tkus ds dkj.k vkWfLV;ks iksjksfll vfLFk lqf"kjrk@vfLFk&jaèkzrk
dh chekjh gks tkrh gSA

fjdsV~l jksx (fp=k 28.2 ns[ksa) %

(i) vfLFk;¡k eqyk;e gks tkrh gSa] foÑr gks tkrh gS vkSj vklkuh ls eqM+ tkrh gSaa]

(ii) èkuq"kkdkj Vkaxsa]

(iii) diksr&o{k]

(iv) nk¡rksa ds busey dk {k; o

(v) eqyk;e vfLFk;ksa dk ljyrkiwoZd vfLFkHkax gks tkrk gSA

vkWfLV;kseSySfl;k (vfLFke`nqrk)µ

vfLFke`nqrk & vfLFke`nqrk ls ihfM+r O;fDr ds fuEu y{k.k gS %

(i) gfM~M;ksa dk detksj iM+ tkuk

(ii) gfM~M;ksa esa nnZ o lgt vfLFkHkax

mipkj & fjdsV~l jksx vkSj vkWfLV;kseSySfl;k dh jksdFkke ds fy;s dSfY'k;e&izpqj vkgkj fn;k
tkuk pkfg;s tSls nwèk] dkWM fyoj vkW;y] vaMs dh tnhZ] gjh iÙksnkj lfCt;¡k vkfnA

xyxaM (xkW;Vj&?ks?kk)

vk;ksMhu FkkbjkWfDlu ds la'ys"k.k ds fy;s vko';d gS (FkkbjkfDlu & FkkjkW;M xzafFk }kjk
la'ysf"kr gkeksZu gS)A vk;ksMhu dh deh ls Fkk;jkWbM xzafFk cM+h gks tkrh gS vkSj iQwy tkrh gSA
bls XokWbVj dgrs gSa (fp=k 28.3)

y{k.k & bl jksx ls ihfM++r O;fDr ds fuEu y{k.k gksrs gSa %

ckgj fudyh vk¡[ksa

:¼o`f¼

eksVkik

vfu;fer ân;Lianu

eUncqf¼

vk;ksMhu dh vYirk ls ,d vU; jksx ckSukiu gks tkrk gSA

mipkj & vk;ksMhu&;qDr ued] leqnzh [kk| inkFkZ o eNyh dk lsou

ckSukiu (Cretinism okeurk)

bl jksx ls ihfM+r O;fDr esa ckSukiu] :¼o`f¼] eafnr ekufld fodkl] foyafcr ;kSoukjEHk o
fuEu mikip; dh nj fn[kk;h iM+rh gSA
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i;kZoj.k ,oa LokLF; 28.7 foVkfeu vYirk

;fn vkgkj esa ,d ;k vfèkd foVkfeuksa dh deh ;k vYirk (tSls A] B-dkEiysDl] C] D] E
;k K dh vYirk) gks rks buls gksus okys fofHkUu jksxksa dk o.kZu lkj.kh 28.3 esa fd;k x;k gSA

ikBxr ç'u 28.2

1. dqiks"k.k dh ifjHkk"kk fyf[k,A

............................................................................................................................

2. ih-bZ-,e- D;k gS\ ih-bZ-,e- ls gksus okys nks jksxksa ds uke crkb,A

............................................................................................................................

3. ,d O;fDr esa gheksXyksfcu dh vYirk gS og vklkuh ls Fkd tkrk gS o ihyk fn[kk;h iM+rk
gS mldh chekjh dk uke crkb,A

............................................................................................................................

4 foVkfeu D dh vYirk dks jksdus okys nks [kk| inkFkkZsa ds uke crkb,A

............................................................................................................................

28.8 LFkwyrk (eksVkik) o vR;kfèkd ek=kk esa Hkkstu

;fn dksbZ O;fDr viuh 'kjhj dh vko';drk ls vfèkd vkgkj djrk gS rks og 'kh?kz gh vfèkd
Hkkjh o eksVk gks tkrk gSA dkcksZgkbMsªVksa o olkvksa dh vfèkd ek=kk ÅtkZ çnku djus ds LFkku ij
'kjhj esa tek gks tkrs gSaA

dkcksZgkbMsªVksa o olkvksa ds 'kjhj esa ,df=kr gksus ds ifj.kkeLo:i fdlh O;fDr dk Hkkjh Hkjde
o c`gnkdkj gks tkuk LFkwyrk ;k eksVkik (obesity) dgykrk gSA

LFkwyrk (eksVkis) ds dkj.k

(i) vfèkd Hkkstu djuk]

(ii) vi;kZIr 'kkjhfjd Je

(iii) gkeksZuksa dk vlarqyu (FkkbjkWfDlu dh deh) ;k vU; mikip;h xM+cfM+;¡k

gkfudkjd çHkko

,d LFkwy (eksVk) O;fDr esa mPp ek=kk esa dksysLVªkWy ik;k tkrk gS tksfd jDr&èkefu;ksa esa tek
gks tkrk gSA gkbijVsalu (mPpjDrnkc)] èkefu;ksa dh nhokjksa dk eksVk o dBksj gks tkuk o
ân~èkeuh(dksjksujh) vVSd] eèkqesg o 'olu&lacaèkh leL;k;saA
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i;kZoj.k ,oa LokLF;LFkwyrk jksdus ds mik; & LFkwydk; O;fDr dks vkgkj ds fo"k; esa vusdksa lkoèkkfu;¡k cjruh
pkfg;s] dqN lq>ko uhps fn;s x;s gSa %

(i) ryk Hkkstu R;kx nsuk]

(ii) dkcksZgkbMªsV&izpqj Hkkstu u djuk

(iii) lar`Ir olkvksa tSls ?kh o ouLifr gkbMªkstuhÑr rsyksa dk ç;ksx u djukA buds LFkku ij
vlar`Ir olkvksa tSls rsyksa dk vYi ek=kk esa ç;ksx]

(iv) fu;fer O;k;ke djuk]

(v) :{kak'k ds fy;s gjh iÙksnkj lfCt;ksa dk lsou]

(vi) ;fn gkeksZuksa ds vlarqyu ls ihfM+r gksa rks fpfdRld dh jk; ysaA

ykSg ds vR;fèkd lsou dk ifj.kke

blds ifj.kkeLo:i ;Ñr esa Hkkjh ek=kk esa ykSg rRo dk teko gks tkrk gSA blds dkj.k
fuEu ckrsa gks ldrh gSa

(i) dCt o nLr (izokfgdk) (ii) mcdkbZ o mfYV;k¡

(iii) ân~nkg (iv) vfèktBj (epigastric) 'kwy

foVkfeuksa ds vR;kfèkd lsou dk çHkko & vfrfoVkfeurk (gkbijfoVkfeuksfll)

dqN O;fDr;ksa esa foVkfeu vR;kfèkd ek=kk esa ysus dh ço`fÙk gksrh gSA ty esa ?kqyu'khy foVkfeu
(foVkfeu B-dkEiysDl o C) vfèkd ek=kk esa fy;s tkus ij 'kjhj dks dksbZ gkfu ugha igq¡pkrs
gSa D;ksafd ;s ew=k }kjk 'kjhj ls fudy tkrs gSaA olk esa ?kqyu'khy foVkfeu vfèkd ek=kk esa fy;s
tkus ls 'kjhj ds fy;s fo"kSys gks tkrs gSa vkSj buds dkj.k fo'ks"k jksx mRiUu gks tkrs gSA

'kjhj esa vR;fèkd ek=kk esa foVkfeu dh fo|ekurk ds dkj.k mRiUu jksx dh vfrfoVkfeurk dgrs
gSaA

vfrfoVkfeurk A (Hypervitaminosis A)

;Ñr esa foVkfeu A dk vfèkd ek=kk esa HkaMkj.k fo"kSyk gksrk gSA blds fuEu ifj.kke gksrs gSaA

(i) ckyksa dk fxjuk (ii) muhankiu

(iii) yach vfLFk;ksa esa nnZ o muesa lwtu (v) Hkw[k u yxuk

(iv) fepyh (mcdkbZ) vkSj mYVh (oeu)

vfrfoVkfeurk D (Hypervitaminosis D)

foVkfeu D dh vfèkd ek=kk ds dkj.k vk¡rksa esa dSfY'k;e dk vo'kks"k.k c<+ tkrk gSA blds fuEu
ifj.kke gksrs gSa %
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i;kZoj.k ,oa LokLF; (i) 'kjhj ds dksey Årdksa tSls o`Ddksa xqnks± esa dSfY'k;e dk teko

(ii) muhankiu (drowsiness)

(iii) mcdkbZ (fepyh)

(iv) Hkkj esa deh

vr% ge ns[krs gSa fd iks"kdksa dh vYirk o vkfèkD; nksuksa dh 'kjhj ds fy;s gkfudkjd
gksrs gSaA

ikBxr ç'u 28.3

1. eksVkik (LFkwyrk) ds dksbZ nks dkj.k fyf[k,A

............................................................................................................................

2. eksVkik (LFkwyrk) jksdus ds nks rjhds fyf[k,A

............................................................................................................................

3. vR;fèkd ykSg ds lsou ds nks y{k.k fyf[k,A

............................................................................................................................

4. vfrfoVkfeurk dks ifjHkkf"kr djsaA nks foVkfeuksa ds uke crk,a\ ftuds fu;fer :i ls vkgkj
esa fy;s tkus ls vfrfoVkfeurk gks tkrh gSA

............................................................................................................................

vkius D;k lh[kk

vkgkj 'kjhj dh mfpr o`f¼ o ifjoèkZu ds fy;s vko';d gSA

vkgkj ,d LoLFk 'kjhj ds fy;s vko';d iks"kd çnku djrk gSA

dkcksZgkbMªsV] olk,a] çksVhusa o ty LFkwy iks"kd gSa tcfd foVkfeu o [kfut lw{e iks"kd gSA
blds vfrfjDr :{kka'k Hkh gekjs vkgkj dk egRoiw.kZ vo;o gSaA

vkgkj ds 6 izeq[k vo;o gSaA

Hkkstu dks rhu oxkZsa esa ck¡Vk tk ldrk gSA ÅtkZ çnku djus okyk&dkcksZgkbMsªV o olk;sa_ 'kjhj
fuekZrk& çksVhu_ j{kd@ fu;ked & [kfut o foVkfeu

'kjhj ds fy;s vko';d ÅtkZ o fofHkUu iks"kdksa dh vko';drk vk;q] fyax] O;olk; vkSj
'kjhj dh n'kk ds vuqlkj gksrh gSA
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i;kZoj.k ,oa LokLF;leqfpr o`f¼ o ifjoèkZu ds fy;s o mfpr LokLF; ds fy;s larqfyr vkgkj vko';d gSA

dqiks"k.k [kk| inkFkkZsa esa vfuok;Z iks"kdksa dk vHkko gSA blls ghurktU; jksx mRiUu gks tkrs gSaA

olk esa ?kqyu'khy foVkfeu A o foVkfeu D ds vR;kfèkd lsou ls vfrfoVkfeurk gks tkrh
gSA

vfèkd le; rd vko';drk ls vfèkd Hkkstu djus ls eksVkik (LFkwyrk) mRiUu gksrh gSA
,d LFkwydk; O;fDr dks ân;jksx] 'olu jksx o eèkqesg dh leL;k;sa gks ldrh gSaA

ikBkUr ç'u

1. fuEu esa varj crk,a %

(i) eSjsLel vkSj Dokf'k;ksjdj

(ii) fjdsV~l vkSj vkWfLV;kseSysf'k;k (vfLFke`nqrk) jksx

(iii) eq[; o xkS.k ,sehuksa vEy

(iv) 'kjhj fuekZrk o 'kjhj j{kd vkgkj

(v) ty esa ?kqyu'khy o olk esa ?kqyu'khy foVkfeu

2. dkj.k Li"V djsa fd 1-5 vk;qoxZ ds f'k'kqvksa esa çksVhu ÅtkZ dqiks"k.k D;ksa gksrk gS\

3. gesa vius vkgkj esa ,d ls vfèkd çksVhuksa dks D;ksa 'kkfey djuk pkfg;saA

4. gekjs vkgkj esa ty dk D;k egRo gS\

5. larqfyr vkgkj D;k gS\ ,d xHkZorh efgyk ;k f'k'kq dks Lruiku djkus okyh efgyk dks
fo'ks"k vkgkj dh vko';drk D;ksa gksrh gS\

6. vkgkj esa :{kak'k D;ksa gksuk pkfg;s\ gekjs vkgkj esa :{kak'k ds nks lzksr crk,aA

7. pkoyksa dks ikfy'k fd;s tkus dh lykg D;ksa ugha nh tkrh gSA ;fn dksbZ O;fDr yxkrkj
ikfy'k fd;s gq, pkoyksa dk gh lsou djrk jgs rks mls D;k chekjh gks ldrh gSA nks y{k.k
cryk;saA

8. vkgkj ds pkj egRoiw.kZ dk;Z fyf[k,A

9. ;fn ,d cPpk ean jks'kuh esa ugha ns[k ikrk gS rks mls vki dkSu ls nks [kk| inkFkkZsa dk mi;ksx
djus dk ijke'kZ nsaxs\ dkj.k crkb,A

10. fuEu ds nks&nks le`¼ lzksr crk,a ,sls nks&nks [kk| lzksrksa ds uke fyf[k, ftuesa fuEufyf[kr
izpqj ek=kk esa ik, tkrs gSa %

(i) foVkfeu A (ii) dSfY'k;e (iii) foVkfeu B-12

(iv) LVkpZ (eaM) (v) Xyqdksl
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i;kZoj.k ,oa LokLF; 11. [kfut D;k gS\ dksbZ nks [kfutksa ds uke o muds lzksr crkb,A

12. ghurktU; jksx D;k gSa\ çksVhu o dkckZsgkbMªsV dh deh ls gksus okyh nks chekfj;ksa ds uke
crkb, o buds y{k.k Hkh fyf[k,A

ikBxr ç'uksa ds mÙkj

28.1 1. iks"k.k & mu lHkh fØ;kvksa dk ;ksx gS ftlds dkj.k ,d tho Hkkstu xzg.k djrk gS]
mikip;&fØ;k djrk gS o mudk mi;ksx djrk gSA

2. iks"kd & tho ds vfLrRo dsk cuk;s j[kus o leqfpr LokLF; ds fy;s vko';d
inkFkksZa dks iks"kd dgrs gSaA

2. (d) dkcksZgkbMsªV] olk;sa] çksVhu] [kfut] foVkfeu o ty

3. dkiQh ek=kk esa vko';d iks"kdksa dks LFkwy iks"kd dgrs gSa tSls dkcksZgkbMsªV] olk;sa]
çksVhu o ty lw{e ek=kk esa vko';d iks"kdksa dks lw{e iks"kd dgrs gSa tSls [kfut
o foVkfeuA

4. (i) ty esa ?kqyu'khy foVkfeu B vkSj C

(ii) iÙksnkj lfCt;¡k o iQy

(iii) nwèk] eNyh

5. eD[ku

28.2 1. vkgkj esa vko';d iks"kdksa dh deh ls mRiUu fLFkfr dks dqiks"k.k dgrs gSaA

2. çksVhu ÅtkZ dqiks"k.k_ eSjSLel] Dokf'k;ksjdj

3. vjDrrk (vuhfe;k)

4. nwèk] dkWM fyoj vkW;y] vaMs dh tnhZ] lw;Z ds çdk'k dk lsou (dksbZ nks)

28.3 1. vfèkd Hkkstu djuk] O;k;ke dh deh] gkWeksZuksa dk vlarqyu

2. ryk Hkkstu o dkcksZgkbMsªV R;kx nsa] fu;fer O;k;ke djuk] gjh iÙksnkj lfCt;¡k [kkuk
(dksbZ nks)

3. dCt] nLr (izokfgdk)] vf/tBj nnZ

4- 'kjhj esa foVkfeuksa dh vfèkdrk] foVkfeu A o D
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i;kZoj.k ,oa LokLF;

fiNys ikB esa vkius iks"k.k dh ghurk@deh@vYirk (Nutritional deficiencies) ds dkj.k mRiUu
jksxksa ds fo"k; esa vè;;u fd;k gSA bl ikB esa vki vU; dkj.kksa ls mRiUu jksxksa ds fo"k; esa
vè;;u djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

jksx 'kCn dks ifjHkkf"kr dj ik;saxs vkSj buds çdkj crk ik;saxs_

ijthoh o jksxtud esa Hksn dj ik;saxs_

laØe.k (infection)  o xzlu (infestation) esa Hksn crk ik;saxs_

bUÝyw,sUtk] [kljk] iksfy;ks] ;Ñr 'kksFk] ;{ek] fMÝFkhfj;k] dq"B] eysfj;k] iQkbysfj;k] o Msaxw
ds y{k.kksa] dkjdksa] jksdFkke ds mik;ksa o fu;a=k.k ds mik;ksa dks lwphc¼ dj ik;saxs_

gekjs 'kjhj ds dqN vaxksa ds lqpk: :i ls dk;Z u djus ds iQyLo:i mRiUu fo'ks"k jksxksa
dks igpku ik;saxs_

mPpjDrnkc ds dkj.k] y{k.k] jksdFkke o mipkjksa dk o.kZu dj ik;saxs_

dksjksujh ân; jksx ds y{k.k] tk¡p dh fofèk;¡k o jksdFkke ds mik; crk ik;saxs_

eèkqesg o vkWfLV;ksiksjlsfll (vfLFklqf"kjrk&vfLFk ¾ gM~Mh $ lqf"kj ¾ fNnz ;qDr @ ljaèkzrk)
ds dkj.k] y{k.k] jksdFkke o mipkj ds mik; crk ik;saxs_

,d dksf'kdk fu;eu dh xM+cMh ds :i esa dSalj dks igpku ik;saxs_

lqne o nqnZe vcqZn dh ifjHkk"kk dj ik;saxs vkSj muesa vUrj dj ik;saxs_

çfrj{kk&ra=k ls lacafèkr fodkj ds :i esa ,sythZ (izR;wtZrk) dh O;k[;k dj ik;saxs_

fof'k"V Js.kh ds ;kSu lapkfjr jksxksa dh ifjHkk"kk dj ldsaxs_

flfiQfyl (mina'k ;k vkr'kd)] lwtkd (xksuksfj;k) o ,M~l (AIDS) ds dkjdksa] y{k.kksa]
jksdFkke o fu;a=k.k ds mik;ksa dks lwphc¼ dj ik;saxs_

vkS"kfèk;ksa ds vfr nq#i;ksx dh ifjHkk"kk dj ldsaxs vkSj mldh jksdFkke ds mik; crk ldsaxsA

29

dqN lkekU; ekuo jksx
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i;kZoj.k ,oa LokLF; 29.1 jksx D;k gS\

dksbZ Hkh fLFkfr tks 'kjhj ds lkekU; dk;Z esa ckèkk igq¡pkrh gS jksx dgykrh gSA nwljs 'kCnksa esa jksx
dks iks"k.k dh vYirk] 'kjhj fØ;kRed vO;oLFkk] vkuqoaf'kd xM+cM+h] jksxtud ;k fdlh vU;
dkj.k ls mRiUu 'kkjhfjd] euksoSKkfud ;k lkekftd fLFkfr esa O;frØe dks dgrs gSaA vaxszth esa
disease dk 'kkfCnd vFkZ fodkj gS& ySfVu dis = nwj] + ease =  vkjke] lq[k pSu) ;kuh lq[k&pSu
dk nwj ;k lekIr gks tkukA ;g ,d izkphu izQkafllh 'kCn desaise dk ls mRiUu 'kCn gS ftldk
vFkZ gS des = away + aise = ease ;kfu vkjke] lq[k pSu dk u jgukA

29.1.1 jksxksa ds izdkj

jksxksa dks nks izeq[k lewgksa esa ck¡Vk tk ldrk gS (rkfydk 29.1)

rkfydk 29.1 ekuo jksxksa dk oxhZdj.k

jksx

tUetkr jksx (tUe ls gh fon~;eku) mikftZr jkssx (tUe ds ckn fodflr)

lapkjh jksx (laØfer O;fDr ls xS+jlapkjh jksx (,d laØfer O;fDr ls nwljs
LoLFk O;fDr esa iQSyrs gSa) LoLFk O;fDr esa ugha iQSyrs)

O;ituu jksx ghurk@U;wurk jksx ,sythZ dSalj vU; jksx
('kjhj ds eq[; (vkgkj esa iks"kd (dqN ckg~; (dksf'kdkvksa ;k (fofHkUu HkkSfrd
vaxksa ds lqpk: rRoksa dh deh inkFkkZss ds fy, Årdksa dh vfu;af=kr dkjdksa ;k vU;
:i ls dk;Z u ds dkj.k) 'kjhj dh vfr o`f¼ ds dkj.k) dkj.kksa ls)
djus ds dkj.k laosnu'khyrk

ds dkj.k)

(d) tUetkr jksx & jksx tks tUe ds le; gh fo|eku gksrs gSa (mnkgj.kr;k f'k'kqvksaa
ds ân; esa fNnz)A ;g jksx vkuqoaf'kd ;k mikip;h xM+cM+h vFkok fdlh vax
ds lqpk: :i ls dk;Z u djus ds dkj.k gksrk gSA

([k) mikftZr jksx & ;g jksx tUe ds ckn fdlh O;fDr ds thoudky esa gks ldrs gaSA

mikftZr jksxksa dks lkekU;r;k fuEu çdkj ls oxhZd`r fd;k tkrk gSa %

(i) laØked jksx & jksx tks ,d jksxxzLr O;fDr ls nwljs LoLFk O;fDr esa lapkfjr gks ldrs gSaA
mnkgj.kr;k & [kljk

(ii) ßkl ds dkj.k mRiUu jksx & ;s jksx fdlh çeq[k vax ds lqpk: :i ls dk;Z u dj ikus
ds ifj.kkeLo:i gksrs gSaA mnkgj.kr;k ân~&ikr ;kuh ân; xfr dk :d tkukA

(iii) ghurk tU; jksx & ;s jksx (vkgkj esa iks"kdksa tSls [kfutksa o foVkfeuksa dh deh) ds dkj.k
gksrs gSa] tSls ykSg rRo dh deh ds dkj.k vjDrrk] foVkfeu B dh deh ds dkj.k
csjh&csjhA vki bu jksxksa ds fo"k; esa fiNys ikB 27 esa i<+ pqds gSaA

(iv) dSalj & ;g dksf'kdkvksa dh vlkekU;] vfu;af=kr o vokafNr o`f¼ gS tSls & Lru dSalj] xekZ'k;
xzhok dSalj vkfnA
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i;kZoj.k ,oa LokLF;mikftZr jksxksa dk vè;;u nks oxkZsa ds vUrxZr fd;k tkrk gS (rkfydk 29.2)A

(i) lapkjh jksx & ;s jksx laØfer O;fDr ls LoLFk O;fDr esa lapkfjr gksrs gSA

(ii) xSj&lapkjh jkssx & ;s jksx jksxxzLr O;fDr ls LoLFk O;fDr esa lapkfjr ugha gksrsA

rkfydk 29.2 laØked o vlaØked jksxksa esa varj

laØked jksx vlaØked jksx

1. fdlh tSo dkjd ;k jksxtud ds dkj.k gksrs fdUgha fo'ks"k dkj.kksa tSls fdlh eq[;
gSa] tSls fo"kk.kq] thok.kq] çksVkstksvk] Ñfe }kjk vax ds lqpk: :i ls dk;Z u djus ;k

iks"kdksa dh U;wurk@deh ds dkj.k gksrs gSaA

2. ,d O;fDr ls nwljs O;fDr esa nwf"kr ty] ok;q] o ,d O;fDr ls nwljs O;fDr esa laidZ }kjk lapkfjr
vkgkj] o laidZ esa vkus ls iQSyrs gaSA ugh gksrsA

3. ;s lkekftd fpUrk dk fo"k; gS D;ksafd ;s ;s dsoy O;fDrxr fpUrk dk fo"k; gSA
leqnk; ds iwjs LokLF; ls lacafèkr gSA

29.1.2 lapkjh jksxksa ds iSQyus ds rjhds

lapkjh jksx ,d laØfer O;fDr ls LoLFk O;fDr esa fuEu çdkj iQSyrs gS%

lhèkk ;k izR;{k lapj.k

jksxtud fcuk eè;LFk dkjd ds lhèks gh ,d LoLFk O;fDr esa laØe.k mRiUu djrs gSA ;g
fofHkUu çdkj ls gks ldrk gS_ tSls

(i) laØfer O;fDr o LoLFk O;fDr ds chp lhèkk laidZ & pspd] NksVh ekrk] flfiQfyl
(mina'k)] lqtkd lhèks laidZ ls iQSyrs gSaA

(ii) fcUnqd laØe.k & laØfer O;fDr [kkalrs] Nhadrs o Fkwdrs le; NksVs&NksVs 'ys"e fcUnqdksa
(Fkwd&d.kksa vkfn) (MªkWiysVksa) dks ckgj NksM+rk gSA bu fcUnqdksa esa jksxtud fo|eku gks
ldrs gSaA bu fcUnqdksa ;qDr ok;q dks lkal ds lkFk vUnj ysus ls ,d LoLFk O;fDr laØfer
gks ldrk gSA lnhZ] fueksfu;k] Ýyw] [kljk] ;{ek (risfnd) o dqdqj [kk¡lh fcUnqd laØe.k
}kjk iQSyrh gSaA

(iii) feV~Vh ls laidZ esa vkus ij & jksx iQSykus okys fo"kk.kqvksa] thok.kqvksa vkfn ls lanwf"kr
feV~Vh ls laidZ ds dkj.kA

(iv) tkuojksa }kjk dkVs tkus ij & jsch”k (vydZ) jksx ls ihfM+r i'kqvksa fo'ks"kdj dqÙkksa ds
dkVs tkus ls mRiUu ?kko ds ekè;e ls jsch”k ds fo"kk.kq ços'k ikrs gSaA ;s fo"kk.kq jsch”k&xzLr
i'kq dh ykj esa fo|eku jgrs gSaA

vçR;{k lapj.k

dqN jksxtud ekuo 'kjhj esa dqN eè;LFk dkjdksa }kjk ig¡qprs gSaA ;g fofHkUu çdkj ls gks ldrk
gS] tSls&
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i;kZoj.k ,oa LokLF; (i) ?kjsyw eD[kh] ePNj o frypV~Vk vkfn jksxokgdksa }kjk & mnkgj.kr;k ?kjsyw efD[k;¡k
gSts (folwfpdk) ds dkjd thok.kq laØfer O;fDr ds ey o Fkwd ls viuh Vkaxksa o eqag
esa ysdj Hkkstu o is; inkFkkZsa dks lanwf"kr djrh gSaA tc ;g lanwf"kr vkgkj ,d LoLFk O;fDr
}kjk xzg.k fd;k tkrk gS rks og Hkh laØfer gks tkrk gSA blh çdkj ePNj Msaxw ds fo"kk.kqvksa
ds okgd gSa o eysfj;k ijthoh ds dkj.k eysfj;k jksx gksrk gSA

(ii) ok;q okfgr (air borne ok;q }kjk ys tk;k x;k) & ekuo 'kjhj esa jksxk.kq gok o èkwy
d.kksa }kjk Hkh igq¡p ldrs gSaA tkuifnd (egkekjh) VkbiQl jksx ( epidemic typhus)

laØfer eD[kh ds 'kq"d fo"Bk ds lakl }kjk vanj fy;s tkus ls iQSyrh gSA

(iii) oLrq okfgr (fomites borne laØfer oLrq okfgr) & dbZ jksx laØfer oLrqvksa tSls
oL=kksa] crZuksa] f[kykSuksa] njoktksa ds gRFkksa] uyksa] lqb;ksa o 'kY; midj.kksa vkfn ds ekè;e ls
lapkfjr gksrs gSaA iQksekbV~l ySfVu Hkk"kk ds fomes 'kCn dk cgqopu gS bldk vFkZ gS vkgkj
dks NksM+dj vU; laØfer oLrq,¡ tSls fcLrj] diM+s vkfnA

(iv) ty okfgr (water borne) & ;fn is; ty gStk] nLr] ;Ñr 'kksFk o ihfy;k ds
jksxtudksa ls lanwf"kr gS rks LoLFk O;fDr }kjk ,sls ty dks fi;s tkus lss ;s jksxtud LoLFk
O;fDr esa igq¡p tkrs gSA

29.2 Lej.k j[kus ds dqN 'kCn
jksxtud (Pathogen) % ,d tho tks jksx mRiUu djus dk dkj.k gksA

ijthoh (Parasite) % ijiks"kh ls Hkkstu o vkJ; çkIr djus okyk thoA

ijiks"kh (Host) % ,d thfor 'kjhj ftlds Åij ;k vanj ,d jksxtud tho vkJ; ikrk gSA

xzlu (Infestation) % ijiks"kh ds 'kjhj dh lrg ;k oL=kksa esa cgqr vfèkd la[;k esa ijthfo;ksa
dh mifLFkfrA

jksxokgd (Vector) % og tho tks jksxtudksa dks vkJ; çnku djrk gS vkSj bls vU; O;fDr
esa LFkkukarfjr (lapkfjr) djds jksx mRiUu dj ldrk gSA mnkgj.kr;k ,uksfiQfyl uked ePNj
eysfj;k ds ijthfo;ksa dks vkJ; çnku djrs gSa vkSj mUgsa euq";ksa esa lapkfjr djrs gSaA

okgd (Carrier)% ;g ,d tho gS tks Lo;a jksxtud dks vkJ; çnku ugha djrk gS ysfdu
'kkjhfjd :i ls nwljs O;fDr esa lapkfjr djrk gSSA (?kjsyw eD[kh & gSts (folwfpdk@dkWyjk) ds
jksxk.kqvksa dh okgd gSA)

vk'k; (Reservoir) % ,d tho tks cgqr vfèkd la[;k esa jksxk.kqvksa dks vkJ; çnku djrk gS
ysfdu Lo;a çHkkfor ugha gksrk gSA

tkuifnd (egkekjh) (Epidemic) % ,d gh LFkku] le; vkSj dqN gh le; esa cgqr vfèkd
la[;k esa iQSyus okyk jksx] ftlls dkiQh yksx ej Hkh tkrs gSaA mnkgj.kr;k & IysxA

LFkkfud (Endemic) % og jksx tks fu;fer :i ls ,d {ks=k ;k ns'k fo'ks"k ds ,d lewg fo'ks"k
ds yksxksa ds chp ik;k tkrk gS] mnkgj.kr;k & ?ksa?kkA

fo'oekjh (fo'oO;kih) jksx (Pandemic) % jksx tks fo'o ds lHkh Hkkxksa esa ik;k tkrk gS] tSls
,M~lA
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i;kZoj.k ,oa LokLF;baVjiQ+sjkWu (Interferon) % ,d thok.kq }kjk vkØe.k fd;s tkus ij laØfer dksf'kdkvksa }kjk
mRiUu çksVhu dk og çdkj tks ml thok.kq ds vkSj vfèkd ifjoèkZu dks jksdrk gSA

fuos'ku (Inoculation) % izfrtuh nzO; dks 'kjhj ds vanj Mkyus dh fof/ rkfd O;fDr jksx ls
ihfM+r u gks ;k jksx gksus ls jksdk tk ldsA bls Vhdk yxkuk Hkh dgk tkrk gSA

Vhdkdj.k (Vaccination) % fo'ks"k thok.kq ds ,d nqcZy izHksn (LVªsu)@va'k dk batsD'ku ftlls
mlh jkssx ds izfr izfrj{kk mRiUu dh tkrh gSA bls çfrj{khdj.k ;k izfrj{k.k Hkh dgrs gSA

mn~Hkou  vofèk (Incubation period) %  fdlh LoLFk 'kjhj esa jksxtud dk ços'k o jksx
ds y{k.k çdV gksus ds chp dh vofèkA

y{k.k (Symptoms) % jksxxzLr O;fDr esa çdV gksus okyh fof'k"V vfHkO;fDr (vkdkj@'kjhj
fØ;kRed laca/h) ftlls jksx dh igpku dh tk ldrh gS] y{k.k dgykrs gSaA

ikBxr ç'u 29.1

1. jksx 'kCn dh ifjHkk"kk nhft,A

............................................................................................................................

2. fuEu ds fy;s mfpr 'kCn crkb,%

(i) jksx tks tUe ls gh gksrk gSA

..................................................................................................................

(ii) jksx tks çeq[k vaxksa ds lqpk: :i ls dk;Z u djus (;kuh vifØ;k) ds ifj.kkeLo:i
gksrk gSSA

..................................................................................................................

3. euq";ksa esa ik, tkus okys dksbZ nks lapkjh jksxksa o x+Sjlapkjh jksxksa ds uke crkb;sA

............................................................................................................................

4- xzlu ls vki D;k le>rs gSa\

............................................................................................................................

29.3 lapkjh jksx (laØked jksx) (Communicable disease)

,sls jksx tks ,d jksxxzLr O;fDr ls nwljs LoLFk O;fDr esa nwf"kr Hkkstu] ty ;k laidZ ;k dhVuk'kdksa]
tkuojksa vkfn ds dkj.k iQSyrs gSa lapkjh jksx dgykrs gSaA ;s fofHkUu dkjdksa (jksxtudksa) }kjk iQSyrs
gSaA

29.3.1 fo"kk.kqvksa }kjk mRiUu jksx

1. NksVh ekrk (Chicken pox)

jksxtud % NksVh ekrk fo"kk.kq (Voricilla–oksfjlsyk)
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i;kZoj.k ,oa LokLF; lapkj.k dk rjhdk % laidZ ;k [kqj.M (iiM+h) }kjk

mn~Hkou vofèk % 12-20 fnu

y{k.k

(i) Toj] fljnnZ o {kqèkk âkl (Hkw[kk u yxuk)

(ii) ihB o Nkrh esa xgjs yky jax ds nkus (fifÙkdk) tks iwjs 'kjhj esa iQSy tkrs gaSA ckn esa ;s
nkus iqfVdkvksa (,d izdkj dk NksVk iQiQksyk) esa cny tkrs gSaA

(iii) dqN fnuksa ckn iQiQksys lw[kus yx tkrs gSa vkSj [kqj.M (iifM+;k¡) cu tkrs gSaA

(iv);s [kqj.M fxjus yxrs gSa (laØe.k laØkeh voLFkk)

jksdFkke o mipkj

vc rd NksVh ekrk dk dksbZ Vhdk miyCèk ugha gSA ysfdu fuEu çdkj dh lkoèkkfu;k¡
cjrh tkuh  pkfg, %

(i) jksxh dks vyx (isopetion&i`FkDdj.k) j[kuk pkfg;sA

(ii) oL=k] crZu vkfn tks Hkh lkefxz;ka jksxh }kjk ç;ksx esa yh x;h gks mUgsa thok.kqjfgr
(”keZjfgr) fd;k tkuk pkfg;sA

(iii) fxjs gq;s [kqj.M tek djds tyk fn;s tkus pkfg;sA

NksVh ekrk ds ,d vkØe.k ds ifj.kkeLo:i bl jksx ds Bhd gks tkus okys O;fDr esa bl jksx
ds izfr thoui;ZUr çfrj{kk {kerk cuh jgrh gSA

2. [kljk (Measles)

jksxtud % fo"kk.kq (#csvksyk Rubeola)

lapkj.k dh fofèk % ok;q }kjk

mn~Hkou vofèk % 3-5 fnu

y{k.k

(i) lnhZ&tqdkeA

(ii) eq¡g o xys esa lisQn NksVs&NksVs pdrs cu tkukA

(iii) 'kjhj esa NksVs&NksVs nkuksa (fifÙkdkvksa) dk fn[kkbZ nsus yxukA

jksdFkke o mipkj

(i) jksxh dks vyx j[kuk pkfg;sA

(ii) LoPNrk cuk;s j[kuh pkfg;sA

(iii) izfrtSfod (,saVhck;ksfVd) nok,¡ nsus ls dsoy f}rh;d laØe.k dks jksdk tk ldrk gS tks
[kljs ls ihfM+r O;fDr dks vklkuh ls gks ldrk gSA
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i;kZoj.k ,oa LokLF;3. iksfy;ks es:jTtq 'kksFk (Poliomylitis = iksfy;ks)

;g 'kCn Polio + myel (os) + itis ls cuk gSA myelos@eTtk dks dgk tkrk gS rFkk itis = 'kksFk
gSA (lkekU;r% 'kksFk dks ̂ lwtu* (swelling) le>k tkrk gS ysfdu ;g vaxzsth 'kCn inflammation
dk i;kZ; gS ftlesa lwtu lfgr pkj vU; y{k.k lfEefyr gSaA

jksxtud % iksfy;ks fo"kk.kq (Polio virus)

lapkj.k fofèk % fo"kk.kq 'kjhj ds vUnj Hkkstu ;k ty }kjk ços'k djrk gSA

mn~Hkou vofèk % 7-14 fnu

y{k.k

(i) fo"kk.kq vka=k dksf'kdkvksa esa xq.ku dj la[;k o`f¼ djrk gS vkSj ogk¡ ls jDr }kjk efLr"d
esa ig¡qprk gSA

(ii) ;g efLr"d o raf=kdkvksa dks {kfr igq¡pkrk gS o cPpksa esa i{kk?kkr (ydok) iSnk dj nsrk gSA

(iii) xjnu dM+h@l[r gks tkrh gS] Toj gks tkrk gS vkSj flj <qydus yxrk gSA

jksdFkke o mipkj

iksfy;ks oSDlhu MªkWi (eq¡g }kjk iksfy;ks Vhdk cwan&vkjsy iksfy;ks oSDlhu OPV) ,d fuf'pr
varjky ij cPpksa dks fn;k tkrk gSA

gekjs ns'k esa cPpksa dks iksfy;ks oSDlhu nsus ds fy;s iYl iksfy;ks vfHk;ku@dk;ZØe dk vk;kstu
vf[ky Hkkjrh; Lrj fd;k x;k gSA vc Hkkjr iksfy;ks eqDr ?kksf"kr gks pqdk gSA

4. jsCkht (Rabies)

jksxtud % jscht fo"kk.kq (Rabies virus)

lapkj.k fofèk % jsfoM dqÙkk }kjk dkVs tkus lsA

mn~Hkou vofèk % 10 fnu  ls 1-3 ekg rd tksfd dkVs x;s LFkku dh dsUnzh; raf=kdk ra=k
(efLr"d o es: jTtq) ds chp dh nwjh ij fuHkZj djrk gSA

y{k.k

(i) rst flj nnZ o mPp Toj (cq[kkj)

(ii) xys o o{k (Nkrh) dh ek¡lisf'k;ka dk d"Vnk;d ladqpu

(iii) ?kqVu o ikuh ls Hk; (tyHkhfr&hydrophobia–hydro ty + phobia Mj] Hkhfr) o blds
ifj.kkeLo:i e`R;q

jksdFkke o mipkj

(i) dqÙkksa dk vfuok;Z çfrj{khdj.k

(ii) jsch”k ls xzLr i'kqvksa dks ekj nsuk

(iii) jsch”k ls xzLr i'kq }kjk dkVs x;s O;fDr dks ,saVhjsch”k batsD'ku yxkuk ;k ekSf[kd (eqag
}kjk) [kqjkd nsukA

5. ;Ñr 'kksFk (Hepatitis– hepat(os) ;Ñr +itis 'kksFk)

jksxtud % ;Ñr 'kksFk dk fo"kk.kq (Hepatitis B virus)

lapkj.k fofèk % eq[;r;k nwf"kr ty }kjk
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i;kZoj.k ,oa LokLF; mn~Hkou vofèk % lkekU;r;k 15-160 fnu

y{k.k

(i) 'kjhj esa nnZ

(ii) Hkw[k u yxuk o mcdkbZ (fepyh) vkuk

(iii) vk¡[kksa o Ropk esa ihykiu] ew=k dk jax xgjk ihyk (fiÙk o.kZdksa ds dkj.k)

(iv) ;Ñr dk c<+ tkuk

jksdFkke o mipkj

(i) gsisVkbfVl B oSDlhu vc Hkkjro"kZ esa miyCèk gSA

(ii) mfpr LoPNrk cuk, j[kukA

(iii) vfèkd olk;qDr Hkkstu dk R;kx fd;k tkuk pkfg;sA

6. bUÝyw,atk (Influenza)

bUÝyw,atk brkyoh Hkk"kk dk 'kCn gS vkSj bls lkekUr;k ^Ýyw* uke ls Hkh tkuk tkrk gSA ;g jksx
'olu iFk dks laØfer djus okys fo"kk.kqvksa ds dkj.k gksrk gSA lkekU; lnhZ tqdke dh vis{kk
bUÝyw,atk Toj vfèkd xaHkhj chekjh gSA

dkj.k

bUÝyw,atk Toj ,d fo"kk.kq ds dkj.k gksrk gS tks gekjs 'kjhj dh dksf'kdkvksa esa vkØe.k djrk
gSA blds ifj.kkeLo:i vusd çHkko iM++rs gSa tks fo"kk.kq ds LVªsu (izHksn ;kuh izdkj) ij fuHkZj
djrk gSA

Ýyw fo"kk.kq ds vusd izHksn (LVªsu) gaSA fo"kk.kqvksa esa lnSo mRifjorZu gksrk jgrk gS vkSj vusdksa
izHksn (LVªsu) curs jgrs gSaA bl yxkrkj ifjorZu ds ifj.kkeLo:i blds ijiks"kh fo"kk.kq çfrj{k.k
ra=k ls cps jgrs gSaA nqHkkZX;o'k fdlh ,d LVªsu ds çfr tks izfrj{kk (tks mn~Hkklu ;k izfrj{khdj.k
}kjk iznÙk fd;k tkrk gS) gS og vU; izHksnksa dks izfrj{kk çnku ugha djrhA Ýyw fo"kk.kq ls laØfer
O;fDr ml fo"kk.kq ds ,saVhckWMh fodflr djrk gSA fo"kk.kq ds ifjofrZr gks tkus ls] ,saVhckWMh
ifjofrZr fo"kk.kq dks ugha igpku ikrs gSa vkSj Ýyw gks ldrk gS (ifjofrZr ;k mRifjofrZr fo"kk.kq
ds dkj.k)

y{k.k

Ýyw ds fo'ks"k y{k.k fuEuor~ gSa %

(i) Toj (lkekU;r;k 100° F ls 103° F o;Ldksa esa vkSj cPpksa esa blls Hkh vfèkd)

(ii) 'olu iFk ds laØe.k ds y{k.k tSls [kk¡lh] xyoz.k (xynkg ;kuh xyk esa t[e)] ukd
dk cguk] fljnnZ] ek¡lisf'k;ksa esa nnZ o vR;fèkd FkdkuA

;|fi  Ýyw  ds  lkFk dHkh&dHkh fepyh] mYVh (oeu) o nLr dh f'kdk;r gksrh gSA vkek'k;
;k vk¡r lacaèkh y{k.k eqf'dy ls lqLi"V gksrs gSaA Ýyw ls laØfer cgqr ls ykssx 1 ls 2 lIrkg
esa iw.kZr;k LoLFk gks tkrs gSaA ysfdu dqN yksxksa esa xaHkhj o thou ds fy;s [krjukd tfVyrk,sa
fodflr gks tkrh gSa tSls fueksfu;kA
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i;kZoj.k ,oa LokLF;fu;a=k.k o mipkj

(i) ,aÝyw,satk ds dkj.k gksus okyh chekjh dks ;k mlls gksus okyh èR;q dks dkiQh gn rd okf"kZd
Ýyw Vhdkdj.k }kjk jksdk tk ldrk gSA Ýyw Vhdk mu yksxksa ds fy;s fo'ks"k :i ls crk;k tkrk
gSa tks fpjdkjh (ØkWfud) chekfj;ksa tSls ân; jksx] iQsiQMs+ o ;Ñr ds jksx] eèkqesg o xaHkhj
vjDrrk ls ihfM+r gSa vkSj buesa bl jksx ds tfVy gks tkus dh laHkkouk cgqr vfèkd gSA

(ii) Ýyw ls ihfM+r O;fDr;ksa dks

i;kZIr ek=kk esa rjy inkFkZ ysuk pkfg;sA

fpfdRld }kjk crk, y{k.kksa esa jkgr çnku djus okyh nok,a ysuh pkfg;s tSls
iSjkflVkekWy] ,fLifju (16 o"kZ ls de vk;q ds cPpksa ds fy;s ugha) ;k vkbC;qçksiQsuA
nckb;ka lnk gh MkDVj dh lykg ls ysaA

mipkj ds fy;s 'kh?kz fpfdRld dk ijke'kZ ysaA

7. Masxw (Dengue)

Msaxw Lisuh Hkk"kk dk 'kCn gS tks Lokfgyh Hkk"kk (vizQhdk ds ,d Hkkx) ls vk;k gSA Msaxw fo"kk.kq
}kjk mRiUu ,d rhoz Toj gSA lkekU;r% ;g nks çdkj dk gksrk gSµ

(i) Msaxw Toj (Dengue fever )

(ii) jDrlzkoh Msaxw Toj (Dengue hemorrhhagic fever)

Msaxw Toj ds y{k.k gSa% vpkud mPp Toj dk gksuk dkiQh rst ljnnZ] us=kksa ds i'p Hkkx esa vkSj isf'k;ksa
rFkk tksM+ksa (laf/;ksa) gfM~M;ksa esa rst nnZ gksus ds dkj.k bls ^gM~Mh rksM+* cq[kkj Hkh dgk tkrk gSA

Msaxw jDrlzkoh Toj ,d rhoz laØked fo"kk.kq jksx gSA ;g Msaxw Toj dh vxzorhZ voLFkk gSA
çkjfEHkd voLFkk esa blds vfHky{k.k Toj] fljnnZ] vk¡[kksa es nnZ] tksM+ksa o ek¡lisf'k;ksa esa nnZ]
mlds i'pkr~ jDrlzko ds y{k.k] Ropk esa yky NksVs&NksVs pdÙks] ukd o elwMksa ls jDrlzko gSA

Msaxw dSls iQSyrk gS\

Msaxw ,d laØfer bZMht bZftIVkbZ ePNj  (Aedes aeggpti ) ds dkVus ls iQSyrk gSA tc ePNj
,d laØfer O;fDr dks dkVrk gS vkSj mlds ckn ,d LoLFk O;fDr dks dkVrk gS rks jksx dk
lapj.k gksrk gSA ,slk djus esa ;g LoLFk O;fDr esa fo"kk.kq;qDr jDr lapfjr djrk gS vkSj O;fDr
Msaxw ls laØfer gks tkrk gSA jksx dk izFke y{k.k laØfer dkV ds yxHkx 5 ls 7 fnuksa ds ckn
izdV gksrk gSA

bZMht ePNj ?kj ds vUnj] dejksa] vyekjh] 'kkSp[kkuksa o vU; va/sjs LFkkuksa ij jgrk gSA ;g fnu
esa fØ;k'khy gksrk gSA ckgj ;g BaMs o Nk;knkj txgksa ij ik;k tkrk gSA eknk ePNj :ds ty
(dwyjksa] Vk;jksa] [kkyh ckfYV;ksa) 'kgjksa ;k xkoksa esa ?kj ds vklikl ;k vU; LFkkuksa ij vaMs nsrh
gSA bu vaMksa ls 10 fnu esa o;Ld ePNj mRiUu gks tkrs gSaA

mn~Hkou vofèk % Msaxw fo"kk.kq ds okgd ePNj ds dkVus ds le; ls vkSlru 4 ls 6 fnu esa
y{k.k fn[kk;h iM+rs gSaA budk ijkl mls 14 fnu rd gks ldrk gSA

funku

jDr ijh{k.k }kjk Msaxw ok;jl ds izfrfiaMksa dk irk yxkdj funku fd;k tkrk gSA blds vfrfjDr
laØfer O;fDr esa jDr fcEck.kqvksa dh la[;k esa Hkh Hkkjh fxjkoV (deh) tk vkrh gSaA
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i;kZoj.k ,oa LokLF; y{k.k

Msaxw Toj ds y{k.k

(i) vdLekr mPp Toj (104°-105° F iQkjsugkbV& 40° C) tksfd 4–5 fnu rd cuk jgrk gSA
(ii) rst fljnnZ fo'ks"kdj ekFks esa

(iii) gfM~M;ksa@tksM+ksa rFkk isf'k;ksa esa nnZ] 'kjhj esa nnZ
(iv) vk¡[kksa ds ihNs nnZ tks vk¡[kksa dh xfr ds lkFk vkSj vfèkd gks gksrk gSA
(v) mcdkbZ (fepyh) o mYVh (oeu) vkuk

jDrlzkoh Msaxw Toj ds y{k.k

blesa Msaxw ds lHkh y{k.kksa ds vfrfjDr vU; y{k.k Hkh ik;s tkrs gSa tSls

(i) isV (mnj) esa yxkrkj rst nnZ

(ii) Ropk esa nknksjk (pdRrs NksVs&NksVs nkusa)
(iii) ukd] eqag o vkarfjd vaxksa ls jDrlzko
(iv) jDr ;k fcuk jDr dh yxkrkj mfYV;¡k

(v) vkarfjd jDrlzko ds dkj.k dkyk ey
(vi) vR;fèkd I;kl (eqag dk lw[kuk)
(vii) ihyh] BaMh Ropk] detksjh

jksdFkke

Msaxw Toj dks iQSyus ls jksdus ds fy, fuEu rjhdksa ls cpko fd;k tk ldrk gSA

(i) fdlh Hkh LFkku ij 72 ?kaVs ls vfèkd ty dks u #dus nsa rkfd ePNj iSnk u gksus ik,aA

(ii) tyk'k;ksa tSls rkykcksa vkSj dqavksa vkfn tgka ty lax`fgr fd;k tkrk gS ogka blds ePNj
ds iztuu dks jksdsa ;kuh ePNj u iuius nsaA

(iii) csdkj] iQasds gq, iqjkus ifg;ksa] cksryksa vkfn dks u"V dj nsa ftlls buesa o"kkZ dk ikuh tek
u gksus ik;sA

(iv) ePNj çfrd"kZdksa (fjisySUV&nwj Hkxkus dh nokbZ;ka) dk ç;ksx djsa o vius 'kjhj dks
<ddj j[ksaA

(v) ePNjnkuh (elgjh) yxkdj gh lks;saA
(vi) m"kkdky o xksèkwfy ds le; ?kj ds ckgj dh xfrfofèk;ka de djsa D;ksafd ;s ePNj bl

vofèk esa lokZfèkd lfØ; gksrs gSaA

(vii) Msaxw Toj ls ihfM+r jksfx;ksa dks de ls de 5 fnu rd vyx j[kuk pkfg;sA
(viii) Msaxw Toj ls fdlh ds ihfM+r dk lUnsg gksus ij fudVre LokLF; dsUnz dks lwfpr djsaA

Masaxw o jDrlzkoh Msaxw Toj dk mipkj

Msaxw Toj dk dksbZ fo'ks"k mipkj ugha gSA Msaxw ls ihfM+r O;fDr dks vkjke djuk pkfg;s o cM+h
ek=kk esa rjy inkFkZ ihus  pkfg;sA jDrlzkoh Msaxw Toj dk mipkj 'kjhj ds u"V gq, rjyksa ds
çfrLFkkiu (iqu% rjg ysus) ls gksrk gSA dqN jksfx;ksa esa jDrlzko jksdus ds fy;s [kwu p<+kus
(jDrkèkku blood transfusion) dh vko';drk gksrh gSA
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 29.2

1. NksVh ekrk dSls iQSyrh gSA

............................................................................................................................

2. [kljs ds lokZfèkd Li"V y{k.k crkb,A

............................................................................................................................

3. iksfy;ks fo"kk.kq ls 'kjhj dk dkSu&lk vax ra=k çHkkfor gksrk gSA

............................................................................................................................

4. tyHkhfr (gkbMªksiQksfc;k) ds jksxtud dk uke crkb,A

............................................................................................................................

5. Msaxw fdl ePNj ds dkj.k iQSyrk gSA

............................................................................................................................

29.3.2 thok.kq (cSDVhfj;k) ds dkj.k mRiUu jksx

;kn jgs vaxzsth dk cSDVhfj;k 'kCn cgqopu gSa bldk ,dopu cSDVhfj;e gSA

1. ;{ek (risfnd) (Tuberculosis)

jksxtud % ,d thok.kq (cSDVhfj;e) (ekbdkscSDVhfj;e V~;wcjdqyksfll) laØfer O;fDr

lapkj.k dh fofèk % laØfer O;fDr ds ok;qokfgr&folftZr inkFkZ tSls Fkwd] [kkalh vkSj Nhad
vkfn ds fudyus ijA

mn~Hkou vofèk % 2-10 lIrkg] bl vofèk esa thok.kq ,d vkfo"k (fo"kSyk inkFkZ)] V;wcjD;qfyu
iSnk djrk gSA

y{k.k

(i) yxkrkj Toj o [kk¡lh

(ii) Nkrh esa nnZ o Fkwd ds lkFk jDrlzko

(iii) lkekU; detksjh

jksdFkke o mipkj

(i) laØe.k dks iQSyus ls jksdus ds fy;s jksxh dks vyx j[kukA

(ii) fujksèkd mik; ds rkSj ij cPpksa dks ch-lh-th- (B.C.G) ds Vhds yxokukA

(iii) jgus okys dejs goknkj] LoPN o vklikl LoPN okrkoj.k gksuk pkfg;sA

(iv) mipkj gsrq ,saVhck;ksfVd (izfrtSfod) nokb;ksa dk ç;ksx fd;k tkuk pkfg;sA
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i;kZoj.k ,oa LokLF; 2. Vkbi+QkbM (Typhoid)

bls vka=k Toj (enteric fever) ;k eksrh>jk Hkh dgk tkrk gSA

jksxtud % ,d cSlhyl] NM+uqek (naMkdkj) cSDVhfj;e (lkYekssusyk VkbiQh] Salmonella
typhi)

lapkj.k fofèk % lanwf"kr Hkkstu o ty }kjk

mn~Hkou vofèk % yxHkx 1-3 lIrkg

y{k.k

(i) yxkrkj Toj] fljnnZ] èkheh Lian (ukM+h nj) nj

(ii) isV ij yky nkus

(iii) xaHkhj fLFkfr;ksa esa oz.k (?kko] t[e) (vYlj&Ulcer) ds iQVus ij jksxh dh e`R;q

jksdFkke o cpko

(i) ,saVhVkbi+QWkbM (Vkbi+QkbMjks/h) Vhdkdj.k djokuk pkfg;sA

(ii) [kqys j[ks x, Hkkstu o is; ugha ysuk pkfg,A

(iii) mfpr LoPNrk o liQkbZ] dk j[kj[kkoA

(iv) jksxh ds mRlxZ (ey] ew=k] vkfn) dk mfpr fuiVku

(v) ,aVhck;ksfVDl (izfrtSfod) nokb;ka ysuh pkfg;sA

3. gStk (folwfpdk] dkWyjk&Cholera)

;g vDlj HkhM+ okys o vi;kZIr LoPNrk okyh ifjfLFkfr;ksa esa gh iQSyrk gSA

jksxtud % dksek (,) ds vkdkj dk thok.kq (fofcz;ks dkWysjh Vibrio cholerae)

lapkj.k fofèk % nwf"kr [kk| o ty] ?kjsyw eD[kh bldh okgd gSA

mn~Hkou vofèk % 6 ?kaVs ls 2-3 fnu

y{k.k

(i) rhoz (vR;fèkd) nLr] pkoy ds ikuh dh rjg dk ey

(ii) isf'k;ksa esa ,saBu

(iii) ew=k }kjk [kfutksa dk ßkl

(iv) futZyhdj.k (fMgkbMªs'ku) ds dkj.k e`R;q

jksdFkke o mipkj

(i) gStk dk Vhdk fn;k tkuk pkfg;sA

(ii) fo|qr~ vi?kV~; (Electrolytes) (lksfM;e] iksVsf'k;e] phuh vkfn) ikuh esa ?kksydj jksxh dks
fn;s tkus pkfg;s rkfd futZyhdj.k dks jksdk tk lds (cktkj esa ;g eq[kh; iqutZyhdj.k
foy;u ?kksy (vks-vkj-,l ORS, Oral Rehydration Solution) ds uke ls miyCèk gSA
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i;kZoj.k ,oa LokLF;(iii) [kk| inkFkkZsa dks HkyhHkk¡fr èkksdj idkuk pkfg;sA

(iv) jksxh ds oeu o ey dk mfpr fuiVku djuk pkfg;sA

(v) efD[k;ksa dks [kk| inkFkksZ o crZuksa ij cSBus u nsukA

4. fMi+~QFkhfj;k (Diptheria)

;g jksx çk;% 1-5 vk;q oxZ ds cPpksa dks gksrk gSA

jksxtud % NM+uqek (naMkdkj) thok.kq (dksfuZcSDVhfj;e fMIFkhfj;k Cornybacterium
diptherea)

lapkj.k fofèk (lapkj.k) % ok;q }kjk (fcUnqd laØe.k)

mn~Hkou vofèk % 2-4 fnu

y{k.k

(i) gYdk Toj] xys esa xynkg@oz.k (xys esa t[e) o lkekU; vLoLFkrk

(ii) xys esa vèkZBksl inkFkZ dk fjluk (oozing) tks ,d dBksj f>Yyh ds :i esa cny tkrk gSA
bl f>Yyh ls ok;q iFk vo:¼ gks tkus ls e`R;q gks tkrh gSA

jksdFkke o mipkj

(i) rqjUr vkS"kèkh; mipkj çkjaHk fd;k tkuk pkfg;sA

(ii) f'k'kqvksa dks Mh-ih-Mh- (DPT) dk Vhdk yxkuk pkfg;sA

(iii) laØfer f'k'kq ds Fkwd (diQ)] eq[k o ukfldk vlzkoksa (discharges) dk fuiVku mfpr
<ax ls fd;k tkkuk pkfg;sA

(iv) MkWDVjh ns[k&js[k esa ,aVhck;ksfVd nokb;ka nh tk ldrh gSaA

(v) laØfer f'k'kq dks vyx j[kuk pkfg,A

5. dq"B jksx (Leprosy)

jksxtud % ,d thok.kq (cSDVhfj;e) (ekbdkscSDVhfj;e ysçh Mycobacterium leprae)

lapkj.k fofèk % yach vofèk rd laØfer O;fDr ds laidZ esa jguk] ukfldk lzko ikfjokfjd
laidkZsa ds fy;s lokZfèkd laØked inkFkZ gSA

mn~Hkou vofèk % 1-5 o"kZ

y{k.k

(i) Ropk çHkkfor gksuk

(ii) xk¡Bksa o oz.k (vYlj) dk cuuk

(iii) vaxqfy;ksa o vaxwBksa esa [kqj.M (LdSc) o foÑfr;ak

(iv) laØfer Hkkxksa dk laosnughu gks tkuk
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i;kZoj.k ,oa LokLF; jksdFkke o mipkj

(i) cPpksa dks dq"B ls ihfM+r ekrk&firk ls nwj j[kukA

(ii) dqN vkS"kfèk;ak bl jksx dks c<+us o iQSyus ls jksd ldrh gSA

ikBxr ç'u 29.3

1. jksxtud cSDVhfj;e dk uke crkb, % (i) ;{ek (risfnd) (ii) Vk;iQkWbM (iii) gStk
(folwfpdk)

............................................................................................................................

2. fMÝ+Fkhfj;k ds lcls vfèkd Li"V y{k.k crkb,A

............................................................................................................................

3. dq"B jksx ds laØe.k dh jhfr D;k gSA

............................................................................................................................

29.3.3 izksVks”kksvk izkf.k;ksa }kjk mRiUu jksx

1. eysfj;k (Malaria)

jksxtud % eysfj;k ijthoh (IykTeksfM;e (Plasmodium) dh fofHkUu Lih'khtsa)

lapkj.k fofèk % eknk ,suksfiQyht ePNj ds dkVus ls

mn~Hkou vofèk % yxHkx 12 fnu

y{k.k

(i) fljnnZ] fepyh (mcdkbZ) o isf'k;ksa esa nnZA

(ii) fBBqju vkSj daiu (vuqHko djuk] mlds ckn Toj vkuk) o ihlus ds lkFk dqN le; ckn
Toj dk lkekU; gks tkukA

(iii) jksxh detksj o vjDrrk ls ihfM+r gks tkrk gSA

(iv) ;fn lgh çdkj mipkj u fd;k tk; rks f}rh;d tfVyrkvksa ds dkj.k e`R;q gks tkrh gSA

jksdFkke o mipkj

(i) nksgjs tkyhnkj njokts o f[kMfd;¡k rkfd ePNjksa ds ços'k dks jksdk tk ldsA

(ii) ePNjnkuh (elgjh) o ePNj izfrd"kZdksa (nwj Hkxkus okyk) dk ç;ksxA

(iii) xM~<ksa ;k vU; [kqyh txgksa ij ikuh ,df=kr u gksus fn;k tk; ftlls ePNjksa dk iSnk gksuk
can fd;k tk ldsA

(iv) xM~<ksa o vU; ikuh ,df=kr gksus okys LFkkuksa ij feV~Vh dk rsy fNM+duk pkfg,A

(v) eysfj;kjks/h nokvksa dk ç;ksx
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i;kZoj.k ,oa LokLF;2. vehcrk ;k vehck:X.krk (vehch,fll) (Amoebiasis) (vehch isfp'k&Amoebic
dysentery)

jksxtud % ,UV,ehck fgLVksfyfVdk

lapj.k dh fofèk % lanwf"kr Hkkstu o ty

y{k.k

(i) vkarksa esa oz.k (vYlj) dk fuekZ.kA

(ii) isV esa nnZ o fepyh (mcdkbZ)A

(iii) rhoz (rst) nLr o ey esa 'ys"ekA

jksdFkke o mipkj

(i) mfpr LoPNrk cuk;h j[kuh pkfg;sA

(ii) rjdkjh o iQyksa dks [kkus ls igys HkyhHkk¡fr èkks ysuk pkfg;sA

(iii) jksfx;ksa dks izfrtSfcd (,aVhck;ksfVd) nckbZ;ka çnku fd;s tkus pkfg;sA

29.3.4 Ñfe;ksa (helminths) }kjk mRiUu jksx

1. i+Qkbysfj;k jksx (iQhyikao) (iQkbysfj;sfll&Filariasis)

jksxtud % i+Qkbysfj;k Ñfe (oq'kjsfj;k csUØkWÝVkb Wuchereria bancrofti)

lapkj.k dh fofèk % bZMht o D;wysDl ePNjksa ds dkVus ls

fp=k 29.1 'yhin (iQhyikWo) ls ihfM+r O;fDr
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i;kZoj.k ,oa LokLF; y{k.k

(i) Toj

(ii) ylhdk okfgdkvksa dh fHkfÙk;ksa esa var%dyk dksf'kdkvksa o mikip;tksa (esVkcksykbVksa) dk
laxzg

(iii) 'kjhj ds dqN Hkkxksa tSls Vkaxksa] Nkfr;ksa] v.Mdks"k] vkfn esa lwtu mRiUu gks tkrh gSaA

(iv) Vk¡xksa dh lwtu tks gkFkh ds V¡kxksa dh Hkk¡fr çrhr gksrh gS vr% bl jksx dks 'yhin ('yh
¾ iqQyk gqvk + in ¾ iSj) ;k iQhyikao Hkh dgk tkrk gSA (fp=k 29.1)

jksdFkke o mipkj

(i) ePNjksa ds ços'k dks jksdus ds fy;s ?kj esa tkyhnkj njokts ;k f[kM+fd;ka yxk;s tkus pkfg;sA

(ii) Vafd;ksa o vU; ik=ksa esa laxzfgr ty dks Hkyh Hkk¡fr <dk tkuk pkfg;sA

(iii) xM~<ks esa feV~Vh rsy dk fNM+dko vkfnA

(iv) nok;sa nh tk ldrh gSA

ikBxr ç'u 29.4

1. eysfj;k ijthoh ds thou&o`Ùk dh fofHkUu voLFkkvksa dk okgd ePNj dkSu gS\

............................................................................................................................

2. dkSu ls çksVkstksvk izk.kh ds dkj.k vehch isfp'k gksrh gS\

............................................................................................................................

3. oq'kjsfj;k csUØkWÝVkb ds dkj.k mRiUu jksx dk uke crkb,A

............................................................................................................................

29.4 x+Sjlapkjh jksx (Non-Communicable diseases)

1. eèkqesg (MkbfcVht esyhV~l Diabetes mellitus)

bl jksx dk irk jDr ;k ew=k ijh{k.k }kjk fd;k tk ldrk gSA

dkj.k

(i) vXU;k'k; ls balqfyu dk de lzo.k

(ii) ekufld ruko

(iii) oa'kkxr] ekrk&firk ls cPpksa esa

y{k.k

(i) jDr esa vfèkd Xywdksl

(ii) vfèkd o ckjEckj ew=k R;kx
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i;kZoj.k ,oa LokLF;(iii) izk;% I;kl o Hkw[k yxrs jgukA

(iv) ?kkoksa dks Hkjus esa nsjh dk gksukA

(v) lkekU; 'kkjhfjd detksjhA

(vi) fodV fLFkfr;ksa esa jksxh e/qesgt (e/qesg + t = mRiUu) laU;kl (dksek) esa tk ldrk
gS vkSj csgks'k (ewfNZr) gks ldrk gSA

jksdFkke o mipkj

(i) 'kjhj ds Hkkj ij fu;a=k.k j[ksa ;kuh eksVkik de djsaA

(ii) fu;fer o fu;af=kr vkgkjA

(iii) Hkkstu esa vfèkd 'kdZjk vkSj vfèkd dkcksZgkbMsªV u gksaA

(iv) ;fn vko';d gks rks Hkkstu ls igys balqfyu dk batsD'ku (fliZQ fpfdRld ds ijke'kZ ls) ysaA

2. ân~  okfgdk jksx (Cardio Vascular diseases)

lkekU; dkj.k

(i) dksysLVªkWy (,d çdkj dh olk) dk jDrokfguh èkefu;ksa esa fu{ksi.k ftlls (tek gksuk)
ân; dh isf'k;ksa esa jDr dk çokg vo:¼ gks tkrk gSA blls fny dk nkSjk (ân; vk?kkr)
iM+ ldrk gSA

(ii) de ek=kk esa jDr dh vkiwfrZ ds dkj.k isf'k;ksa dks miyCèk vkWDlhtu de gks tkrh gS
ftlls ân; dh {kerk çHkkfor gksrh gSA

(iii) ekufld ruko ds dkj.kA

(iv) eksVkis ds dkj.kA

(d) vfrjDrnkc (gkbijVsU'ku&Hypertension) mPp jDrnkc (High blood pressure)

y{k.k

(i) yxkrkj mPp jDrnkcA

(ii) blls o`Ddksa xqnkZsa dh èkefu;¡k {kfrxzLr gks ldrh gSaA

(iii) pje fLFkfr;ksa esa èkefu;¡k iQV ldrh gSa ;k vaèkkiu dh laHkkouk gks ldrh gSA

(iv) blls i{kk?kkr (ydok) Hkh gks ldrk gSA

jksdFkke o mipkj

(i) ekufld ruko u c<+us nsaA

(ii) de olk;qDr Hkkstu fd;k tkuk pkfg;s (eksVkik de djsa)A

(iii) 'kjhj dk Hkkj fu;af=kr j[kuk pkfg;sA

(iv) vPNh vkgkj çÑfr fodflr djuh pkfg;s ([kkus dh vPNh vknr Mkyuh pkfg,)A

(v) fpfdRld ds ijke'kZ ds vuqlkj nok,sa yh tkuh pkfg;sA
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i;kZoj.k ,oa LokLF; ([k) ân~èkeuh jksx (Coronary heart disease)

y{k.k

(i) Nkrh esa rst nnZ o lkal ysus esa rdyhiQ gksukA

(ii) rst fepyh (mcdkbZ) o mYVh vkukA

(iii) dkiQh ilhuk vkukA

(iv) jDr ufydkvksa esa jDr dk FkDdk cu ldrk gSA

jksdFkke o mipkj

(i) de lar`Ir olk ;qDr vkgkj ls dksysLVªkWy dk fuekZ.k :d tkrk gSA

(ii) vPNh vkgkj çÑfr fodflr djsa ([kkus dh vPNh vknr Mkysa)A

(iii) vfrHkkjrk (eksVkik) fu;af=kr j[ksaA

(iv) èkweziku] efnjkiku ;k u'khyh oLrqvksa ds lsou u djsaA

(v) ,d ;ksX; fpfdRld ls bykt djok;saA

(vi) fo|qr ânys[k (Electro cardiogram–ECG) ls jksx dk funku gks ldrk gS

(vii) pje fLFkfr;ksa esa miekxZ 'kY;fØ;k (By-pass surgery) dh tk ldrh gSa

3. vkWfLV;ksiksjksfll (vfLFklqf"kjrk&vfLFk + lqf"kj ¾ lja/z) (Osteoparosis)

vfLFk lqf"kjrk (Osteoporosis–osteo = gM~Mh] vfLFk + poro – pore (fNnz) + sis – fLFkfr)
vk;q ij fuHkZj ,d fodkj gS tksfd vfLFk;ksa ds lkekU; ?kuRo esa ßkl ds dkj.k gksrk
gSA gfM~M;k¡ Hkaxqj (detksj) gks tkrh gSa vkSj vklkuh ls VwV tkrh gSaA vkWfLV;ksiksjksfll
ls çHkkfor gfM~M;k¡ ekewyh fxjus ;k vk?kkr ls VwV tkrh gSA c<+rh mez ds lkFk gkeksZu
ifjorZu ds ifj.kkeLo:i cM+h mez ds L=kh o iq:"k bl jksx ds f'kdkj gksrs gSaA gfM~M;ksa
ls dSfYl;e ds >M+ tkus ds dkj.k ,slk gksrk gSA

y{k.k

(i) vkWfLV;ksiksjksfll ls çHkkfor O;fDr dkiQh yach vofèk rd viuh fLFkfr ls vufHkK jg
ldrs gSa D;ksafd blds Li"V y{k.k ugha gksrs vkSj vfLFkjksx gksus ls iwoZ bldk irk ugha
yxrkA

(ii) vkWfLV;ksiksjksfll ds y{k.k vfLFkHkax dh fLFkfr ls lacafèkr gSaA

(iii) es:n.M esa vfLFkHkax ds dkj.k cS.M rst nnZ tSlk 'kwy gks ldrk gS tks 'kjhj ds i`"B Hkkx
ls fdukjksa dh vksj c<+rk gSA ckjEckj es:n.M vfLFk Hkax ls fpjdkfyd ihB dk nnZ o
es:n.M dh oØrk mRiUu gks tkrh gSA ftlls O;fDr dqCt (dqcM+k) gks tkrk gSA

(iv) dqN jksfx;ksa esa vkWfLV;ksiksjksfll ds dkj.k p<+us ;k mrjus ij tksj iM+us ls ik¡oksa esa
vfLFkHkax gks tkrk gS] fxjus ij Jksf.k (dwYgs) dh gM~Mh VwV tkrh gSA vkWfLV;ksiksjksfll ds
dkj.k ekewyh ls nq?kZVuk esa dwYgs dh vfLFk VwV ldrh gS ftlds LoLFk gksus esa ?kfV;k njtk
(dksfV) dh vfLFk LoHkko ds dkj.k dkiQh yack le; yx tkrk gSA
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i;kZoj.k ,oa LokLF;mipkj

(i) vkWfLV;ksiksjsfll ls ihfM+r jksfx;ksa ds mipkj esa lkekU;r;k foVkfeu Mh vkSj dSfY'k;e ds
laiwjd (Supplements) fn;s tkrs gSaA blds vykok fLFkfr dks fcxM+us ls jksdus ds fy;s
mUgsa vkjke dh lykg dh tkrh gSA

(ii) thou'kSyh esa ifjorZu dh Hkh lykg nh tkrh gSA jksfx;ksa dks Hkkstu ds ekè;e ;k lEiwjdksa
ds :i esa dSfYl;e ysus dh lykg nh tkrh gSA pwafd 'kjhj ,d le; esa yxHkx 500
feyhxzke dSfYl;e dk vo'kks"k.k djrk gSA vr% dSfYl;e dk varxzZg.k lEiw.kZ fnol esa
forfjr jguk pkfg;sA

(iii) O;k;ke }kjk Hkh bl [krjs ls cpk tk ldrk gSA ysfdu vkWfLV;ksiksjksfll dh fLFkfr esa ,d
is'ksoj HkkSfrd fpfdRld ds ekxZn'kZu esa gh O;k;ke fd;k tkuk pkfg;sA

4. dSalj

;g dksf'kdkvksa dh vfu;af=kr o vok¡fNr o`f¼ gSA

dkj.k

(i) vHkh rd blds dkj.k dk fuf'pr :i ls irk ugha yx ik;k gSA ysfdu ;g ik;k x;k gS
fd 'kjhj esa ,ddks'kh; vcqZnthu (Proto-oncogenes) ik;s tkrs gSaA ;s dqN inkFkksZa ;k
mn~nhidksa }kjk lfØ; gks tkrs gSa tks bUgsa lfØ; dSaljdkjh vcqZnksa esa cny nsrs gSaA

(ii) vR;fèkd èkweziku o efnjkiku djukA

(iii) rEckdw pckukA

(iv) Ropk esa LFkk;h (yxkrkj) {kksHk.k ;k ,d gh txg ij ckj&ckj pksV yxukA

dSalj ,d çdkj dh vcqnhZ; (Tumorous) o`f¼ gSa bls nks laoxkZsa esa ck¡Vk tk ldrk gS %

(a) lqne vcqZn (Benign tumour)

;g vius mn~xe LFkku ij gh lhfer jgrk gS vkSj 'kjhj ds vU; Hkkxksa esa ugha iQSyrk gSA ;g
vis{kkÑr de gkfudj gSA bldk neu (jksduk) vklkuh ls fd;k tk ldrk gS (lqne)A

(b) nqnZe vcqZn (Malignant tomour)

;g 'kjhj ds vU; Hkkxksa esa iQSyrk gS vkSj bldh o`f¼ rhoz gksrh gSA ;g xaHkhj fpUrktud gS vkSj
blls jksxh dh e`R;q Hkh gks ldrh gSA bldk neu dfBu gS (nq% + ne ;kuh nqnZe vFkkZr~ vlkè;)A

y{k.k

(i) thHk] Nkrh ;k xHkkZ'k; esa ,d LFkk;h x¡kB ;k Årdksa dk la?kuuA

(ii) 'kjhj ds fdlh Hkh fooj ls vfu;fer jDrlzko ;k jDr esa luk fu{ksi.kA

(iii) dksbZ ?kko tks 'kh?kzrkiwoZd Bhd ugha gksrkA

(iv) eLlksa ;k ?kko ds :i esa ifjorZuA

(v) LFkk;h LojHkax] [kkalh ;k fuxyus esa dfBukbZ gksukA
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i;kZoj.k ,oa LokLF; jksdFkke o mipkj

(i) lky esa ,d ckj dSalj dh tk¡p vo'; djk,aA

(ii) fpfdRld ds ijke'kZ ds vuqlkj mipkj ysaA

(iii) èkweziku] e|iku (efnjkiku) o rEckdw pckuk NksM+ nsaA

(iv) thoup;kZ dks fu;fer djsa rkfd 'kjhj LoLFk jgsA

5. çR;qZtrk (,sythZ&Allergy)

(i) blesa vlaØked lewg ds jksx vkrs gaSA

(ii) dksbZ fuf'pr dkj.k irk ugha gSA

(iii) ,slk ekuk tkrk gS fd çR;qZtrk O;fDr fo'ks"k dh fdlh ckg~; inkFkZ ds çfr vfrlaosnu'khyrk
(hypersensitiviness) ds dkj.k gksrh gSA

(iv) Nhadus] gkaiQus] vk¡[kksa dk cguk] xys dk ;k 'okluyh dk {kksHk.k vkfnA

(v) çR;qtZrktud (,sYtZu&allergen) & ijkxd.k] ia[k] dqN i'kq] dhV] vkS"kèk] nok] xaèk] vkfn
gks ldrs gSaA

ikBxr ç'u 29.5

1. eèkqesg dks vkuqoaf'kd jksx D;ksa dgrs gSa\

............................................................................................................................

2. mPpjDrnkc ds jksfx;ksa esa jDrnkc D;k gksrk gS\

............................................................................................................................

3. nqnZe o lqne vcqZn esa ,d varj cryk;saA

............................................................................................................................

29.5 ;kSu lapkfjr jksx

;kSu laidZ ls lapkfjr jksxksa dks ;kSu lapkfjr jksx (Sexually transmitted disease) dgk tkrk
gSA ;kSu lapkfjr jksx og jksx gS tks 'ys"e f>Yyh vkSj ;kSu vaxksa ds lzko] xys o eyk'k; ds }kjk
lapfjr gksrs gSaaA mina'k (vkr'kd)] (Syphilis, flfiQfyl)] lwtkd (Gonorrtioea, xksusfj;k) o
,M~l vkfn dqN ;kSu lapkfjr jksx gSA

29.5.1 ,M~l (AIDS–mikftZr izfrj{kk ghurk lay{k.k–Acquired Immune Deficiency
Syndrome)

;g ,d fo'oO;kih jksx gSA jksx{ke vi;kZIrrk (immuno deficiency) dk vk'k; jksx{ke ra=k dk
dkiQh fucZy gksuk gSA ;g jksx 'kjhj dh dksf'kdk ekfè;r izfrj{kk ra=k ls lacaf/r gSA
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i;kZoj.k ,oa LokLF;ylhdk.kq izfrj{kh ra=k dh eq[; dksf'kdk,a gS tSls T&ylhdk dksf'kdk,a o
B-ylhdk dksf'kdk;aA lgk;d T&ylhdk.kqa izfrj{kk ra=k ds fu;eu esa ,d cM+h Hkwfedk fuHkkrh
gSaA lgk;d ylhdk.kq ds {kfrxzLr ;k u"V gksus ls ,d dksf'kdh; izfrj{kk vi;kZIrrk fodflr
gksrh gS ftlds dkj.k jksxh fofHkUu çdkj ds laØe.kksa ds izfr laosnu'khy gks tkrk gSA

fp=k 29.2 ekuo izfrj{kk ghurk fo"kk.kq (HIV–Human Immune Deficiency Virus)

lapj.k fofèk % ,M~l fuEu esa ls fdlh Hkh çdkj iQSy ldrk gS %

1. laØfer O;fDr ds lkFk ;kSu lEidZ lsA Hkkjr esa lcls lkekU; ekuo izfrj{kk ghurk fo"kk.kq
(HIV transmission) ds lapkj.k dk iFk vlqjf{kr brjfyaxh (Heterosexual Sex) laHkksx
;kuh eSFkqu gSA

2. laØfer O;fDr }kjk ç;ksx dh xbZ mlh lqbZ dks nqckjk ç;ksx esa ykukA

3. ekuo izfrj{kk ghurk fo"kk.kq (Human immuno deficiency virus HIV) ;qDr :fèkj p<+kuk
(jDrk/ku Blood transfusion)A

4. laØfer O;fDr ds vax dk çfrjksi.k (Transplantation)A

5. Ñf=ke xHkkZèkkuA

6. çlo ds le; ek¡ ls f'k'kq dks gksukA

mn~Hkou vofèk % vkSlr vofèk 28 ekg gS gkyk¡fd ;g 15 ls 27 ekg ds eè; gks ldrh gSA

y{k.k % jksxh esa fuEu esa ls ,d ;k vfèkd y{k.k fn[kk;h nsrs gSa %

(i) ,d çdkj dk iQsiQM+ksa dk jksx fodflr gksrk gS (;{ek@risfnd)

(ii) Ropk dk dSalj Hkh fn[kkbZ nsrk gSA

XykbdksizksVhu

okbjy dSfIlM

RNA

izksVhu
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i;kZoj.k ,oa LokLF; (iii) raf=kdk çHkkfor gksrh gSA

(iv) efLr"d cqjh rjg {kfrxzLr gks tkrk gS] ftlls Le`fr o oSpkfjd 'kfDr dk ßkl gksrk gSA

(v) jDr ifV~Vdk.kqvksa (Platelets–fcEck.kqvksa, thrombocytes) dh la[;k esa deh ftlds
dkj.k jDrlzko gks ldrk gSA

(vi) pje fLFkfr esa iQwyh gqbZ ylhdk] Toj o Hkkj esa deh n`f"Vxkspj gksrh gSA jksx dh pje
lhek ij jksxh rhu o"kkZsa ds vanj ej tkrk gSA

jksdFkke o mipkj

HIV laØe.k dks jksdus ds fy;s dksbZ nok ;k Vhdk miyCèk ugha gSA vr% fuEu çdkj ls
lkoèkkuh cjrh tkuh pkfg;sA

(i) HIV ;k ;kSu jksx ls laØfer O;fDr ls fdlh çdkj dk ;kSu lEidZ ugha fd;k tkuk
pkfg;sA pwafd ;kSu jksx ls laØfer fLFkfr esa laØe.k tuu {ks=k o 'ys"e ijr dks {kfrxzLr
djrk gS vkSj blls HIV dk 'kjhj esa ços'k lqxe gks tkrk gSA

(ii) batsD'ku o lqb;ksa dk ,d ckj ç;ksx dj mldk fuiVku Hkyh Hkkafr djsaA nqckjk iz;ksx u
djsaA

(iii) t#jrean O;fDr esa p<+k, tkus okyk jDr HIV eqDr gksuk pkfg;sA

(iv) os';ko`fr o leySafxdrk ls cpuk pkfg;sA

(v) laHkksx ds le; lnSo fujksèk ç;ksx fd;k tkuk pkfg;sA

fu;a=k.k

,M~l dk irk ,syhlk ijh{k.k (ELISA test) ls pyrk gSA

;kSu lapkfjr jksxksa dks fu;af=kr djus ds rhu eq[; fcUnq gSaA

(i) ;kSu lkFkh dh ?kks"k.kk % çHkkoh laØfer laidZ dh igpku] ijh{k.k o mipkjA

(ii) ;kSu lapkfjr jksxksa dh f'k{kk % çHkkoh laØe.k laidZ dh igpku] ijh{k.k o mipkjA

(iii) ;kSu lapkfjr jksxksa dks Øeoh{k.k (LdSfuax) % jDr nkrkvksa o cPps ds çlo iwoZ &
efgykvksa dh lhje lacaèkh tk¡p gksuh pkfg,A

HIV lapkj.k lacaèkh rF;

HIV ,d nqcZy fo"kk.kq gS vkSj bldk laØe.k vklkuh ls ugha gksrkA ;g ekuo 'kjhj ds
ckgj ok;q ;k ikuh ds ekè;e ls lapkfjr ugha gksrkA

,d O;fDr laØfer O;fDr ds Nhadus ;k vkfyaxu djus ls] dhM+ks (ePNjksa vkfn) ds
dkVus ls] ,d gh da?kh] IysV] fxykl] :eky] pkdw ;k Nwjh] dk¡Vs ds ç;ksx ls laØfer
ugha gksrkA

lkoZtfud 'kkSpky;ksa] rSjus ds rkykcksa] iQqgkj?kjksa (Showers) o VsyhiQksu ds ç;ksx ls
bldk laØe.k ugha gksrk gSA

HIV lapkj.k laØfer O;fDr ds lkehI;] Li'kZ ;k lkFk dke djus ls ughaa
gksrk gSA
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 29.6

1. HIV lapkj.k dSls gksrk gS\ laØe.k ds dksbZ rhu rjhds cryk;saA
............................................................................................................................

2. ,M~l dh jksdFkke dh dksbZ nks fofèk;ak cryk;saA
............................................................................................................................

3. HIV dk iwjk&iwjk uke fyf[k,A
............................................................................................................................

4. ,M~l ds dksbZ nks y{k.k fyf[k,A
............................................................................................................................

5- ;kSu lapkfjr jksxksa ds fu;a=k.k ds rhu lkekU; fofèk;k¡ crkb,A
............................................................................................................................

29.5.2 fliQ+fyl (Syphilis)

jksxtud tho
Vªsiksusek iSyhMe (,d yack dkWdZLØw cSDVhfj;k)
jksx iSQyus dh fofèk
laØfer O;fDr ds lkFk ySafxd laidZA
mn~Hkou vofèk
laidZ ds 10-90 fnu ds ckn y{k.k Li"V gksrs gS ysfdu lkekU;r;k cSDVhfj;k }kjk laØfer gksus
ds 3-4 lIrkg esa y{k.k çdV gksus yxrs gSA
y{k.k
y{k.k dbZ pj.kksa esa çdV gksrs gSaA fliQ+fyl ds lkekU; y{k.k fuEuor~ gSaA
(i) Toj] Ropk esa] xys esa] ew=k&tuu {ks=k fo'ks"kdj ;ksfu ;k f'k'u] xqnk] eyk'k; o eq¡g esa oz.k

(vYlj) gksrs gSaA oz.k xksy o n`<+ o cgqèkk ihM+kjfgr gksrs gSaA
(ii) gkFkksa] ikoksa o gFksfy;ksa esa nkusA

(iii) eqag esa liQsn èkCcsA

(iv) m#&ewy (tk¡?k es ewy) esa eq¡gkls ds leku eLlsA

(v) laØfer {ks=k ls ckyksa dk iSp esa >M+ukA

(vi) vafre rhu y{k.k dkiQh gks ldrs gSaA ;s cgqèkk van:uh gks tkrs gSa vkSj efLr"d] raf=kdk]
us=kksa] jDr okfgfu;ksa vfLFk;ksa] o tksM+ksa dks çHkkfor djrs gSaA tks laØe.k ds 10 o"kZ ckn
çdV gksrs gSaA blls i{kk?kkr (ydok)] vaèkkiu] euksHkaz'k (dementia) o caè;rk (Sterility)
gks ldrh gSaA

jksdFkke o mipkj

(i) dsoy ,d dh O;fDr ds lkFk ySafxd laidZ (laHkksx)A
(ii) os';ko`fÙk o leySafxdrk ls cpukA
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i;kZoj.k ,oa LokLF; (iii) la;e cjruk o daMkse dk ç;ksx djukA
(iv) O;fDrxr LoPNrk j[kuk o mfpr vkS"kèkh; mipkj ysukA

29.5.3 lwtkd (Gonorrhoea)

;g ,d ;kSu lapkfjr jksx gS ftlesa laØe.k ds y{; {ks=k & ew=kekxZ] ;ksfu ;k f'k'u] xHkkZ'k;
xzhok] xqnk o xyk gSA
jksxtud tho  usLlsfj;k xksukjksbZ uked xksuksdWkdl cSDVhfj;kA ;g 'kjhj ds ue {ks=kksa tSls
xHkZ'k;] eyk'k; o eq¡g esa 'kh?kzrkiwoZd c<+rs o iuirs gSaA
jksx iSQyus dh fofèk % cgqr ls ;kSu lkFkh gksus ij blds laØe.k dk [krjk c<+ tkrk gSA fdlh
çdkj dk vlqjf{kr ;kSu lacaèk lnSo [krjukd gSA fdlh izdkj ds ?kkoksa ;k oz.kksa vkfn dk laØfer
O;fDr ls Li'kZ Hkh [krjukd gSA
mn~Hkou vof/ % laØe.k ds 2-5 fnu ckn
y{k.k
(i)tuu ew=k iFk esa 'ys"e f>fYy;ksa esa lwtu vkSj tyuA
(ii) ew=k R;kx ds le; vkSj ew=kekxZ ds vklzko ds ckgj fudyus ds le; tyuA
(iii) xqnh; d"VA
(iv) tksM+ksa esas nnZA
(v) gFksfy;ksa esa nkuksa dk gks tkuk] xys esa gYdk oz.k ;k nkgA
(vi) efgykvksa esa blls cka>iu mRiUu gks tkrk gSA
jksdFkke o mipkj
(i) dsoy ,d gh O;fDr ls ySafxd laidZ (laHkksx)A
(ii) os';ko`fÙk o leySafxdrk ls cpukA
(iii) fpfdRld ds ijke'kZ ds vuqlkj ,aVhck;ksfVd tSls isfuflyhu ds batsD'ku] ;k mfpr le;

ij mfpr nokb;ksa dk ç;ksx djsaA
iq:"kksa esa] lwtkd eq[;r;k ew=kekxZ] xqnk] xys] tksM+ksa o us=kksa dks çHkkfor djrk gSA cgqr ls fd'kksj
o uo o;Ld blds f'kdkj gksrs gSaA
lwtkd dk lgh mipkj u gksus ij jksx tfVy :i /kj.k dj ldrk gS vkSj xksuksdkWDdy
lsIVhlsfe;k (jDr fo"kkDrrk) gks ldrk gSA

29.6 vkS"kfèk;ksa dk nq:i;ksx o bldh jksdFkke

vkS"kfèk ,d jklk;fud inkFkZ gS tksfd gekjs 'kjhj o efLr"d ds dk;Z iFk esa ifjorZu djrk gSA tc
iQkekZL;wfVdy fufeZfr çkÑfrd inkFkZ dk mi;ksx eq[;r;k fdlh O;fDr ds 'kkjhfjd o ekufld
dk;Z esa ifjorZu ds fy;s fd;k tkrk gS rks mls vkS"kèk (drug) dgrs gSaA

eknd nzO; nq:i;ksx D;k gSA

tc eknd nzO; fdlh jksx ds bykt esa ('kkjhfjd o ekufld) esa ç;ksx dh tkrh gSA rks mUgsa
vkS"k/ iz;ksx ;k mipjkFkZ ;k fpfdRlkFkZ vkS"k/ (therapeutic drugs) dgrs gSa]

eknd nzO; nq:i;ksx rc gksrk gS tc vkS"kfèk fcuk fpfdRldh; vko';drk ds yh tkrh gSA
fo'ks"kdj tc bldh ek=kk] 'kfDr] ckjEckjrk o ysus dk rjhdk oS;fDrd] 'kkjhfjd o ekufld



fVIi.kh

 301

dqN lkekU; ekuo jksx

thofoKku

ekWM~;wy - 4

i;kZoj.k ,oa LokLF;dk;Z {kerk esa {kfr dk dkj.k cukrk gSA [kk¡lh ds 'kcZr] nnZuk'kd (pain killer) o ç'kkUrd
(tranquillizers) dqN lkekU; vkS"kfèk;k¡ gSa ftudk cgqèkk nq:i;ksx gksrk gSA fo'ks"k jlk;uksa]
ftudk dksbZ vkS"kèkh; ykHk ugha gSA tSls Xyw (glue) o foyk;dksa dks lwa?kuk Hkh vkS"kfèk nq:i;ksx
ds vUrxZr vkrk gSA vkS"kfèk nq:i;ksx dh lhek yh tk jgh vkS"kfèk dh xq.koÙkk] ckjEckjrk o
blds miHkksx dj fuHkZj djrh gSA vkS"kfèk nq:i;ksx ds dbZ xaHkhj 'kkjhfjd] ekufld o lkekftd
nq"ifj.kke gSaA

eknd nzO; ds nq:i;ksx (u'ks dh yr) ds D;k çHkko gS\

eknd nzO; nq:i;ksx ds dbZ vYidkfyd o nh?kZdkfyd gkfudj çHkko LokLF; ij iM+rs gSaA

vYidkfyd çHkko (Short-term effects) % ;s çHkko u'kk ysus ds rqjUr ckn ;k dqN
feuV ckn n`f"Vxkspj gks tkrs gSaA bu çHkkoksa ds vUrxZr ranq:Lrh dk vuqHko o vkuUnnk;d
muhankiu vkfn vkrs gSaA

nhèkZdkfyd çHkko (Long-term effect) % vuojr ,oa vR;fèkd ek=kk esa nh?kZdky rd
u'kk ysus ls 'kkjhfjd o ekufld {kfr o :X.krk mRiUu gks ldrh gSA blds vUrxZr 'kSf{kd]
jkstxkj lacaèkh] vkilh lacaèkksa esa vliQyrk,a] vkfFkZd {kfr] ;kSu jksxksa ds laØe.k dk vfèkd
Hk; o eksVj nq?kZVuk,a vkrh gSaA u'ks ds vknh O;fDr dsoy u'ks dh vxyh [kqjkd ds fo"k;
esa gh fpUru djrs gSaA ;s bls ikus ds fy;s pksjh ;k gR;k dqN Hkh dj ldrs gSaA

dqN ewyHkwr rF;

fd'kksj dHkh&dHkh èkweziku o efnjkiku vuqHko djus ds fy;s djrs gSaA
ysfdu ;s eknd nzO;ksa dk fu;fer :i ls mi;ksx ugha djrsA eknd nzO;ksa
dks vktekus esa D;k iQdZ iM+rk gS\ ,slk ;s ekurs gSaA

vkn'kZ :i ls èkweziku o efnjkiku dk vuqHko djus dh dksbZ vko';drk ugha
gSA

ysfdu èkweziku ;k efnjkiku dk ,d ckj ds vuqHko rkSj ij djuk vkSj eknd
nzO; dk vuqHko ikus ds fy, iz;ksx djuk] nksuksa esa cM+k varj gSA

,d ckj ;k ;nk dnk èkweziku ;k efnjkiku ls lnSo u'ks dh yr ugha iM+rhA
ysfdu eknd nzO; cM+s 'kfDr'kkyh jlk;u gSa tksfd 'kjhj ds mikip; esa o
efLr"d esa jklk;fud ifjorZu mRiUu djrs gSaA ;g¡k rd fd ,d 'kfDr'kkyh
Mªx dh ek=k ,d [kqjkd u'ks dh çfØ;k dks çkjEHk dj ldrh gSA tc fdlh
dk 'kjhj o efLr"d u'ks dk vknh gks tkrk gS rks mlesa MªXl dks NksM+us ds cM+s
v:fpdj o ihM+knk;d y{k.k n`f"Vxkspj gksrs gSaA blls u'ks dk vkfn O;fDr
u'ks dk ç;ksx djrs jguk pkgrk gSA u'ks ds vknh yksx fcuk vkS"kèkh; mipkj
;k ijke'kZ ds viuh u'ks dh yr ugha NksM+ ikrs gSaA

vkidks viuh n`<+ bPNk 'kfDr ds ckjs esa 'ks[kh ugha c?kkjuk pkfg, (;k Mhax
ugha ekjuk pkfg,) vkSj ;g ugha eku ysuk pkfg;s fd vki fcuk vknh cus
MªXl ds lkFk ç;ksx dj ldrs gSaA MªXl ls lnSo nwj jgasA vki vius fe=kksa ;k
ifjfprksa }kjk fn;s tk jgs ncko ds o'khHkwr u gks] ;fn vki n`<+ çfrK jgsaxs rks
vius thou dks u"V gksus ls cpk ik;saxsA
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i;kZoj.k ,oa LokLF;

ikBxr ç'u 29.7

1. mina'k (vkr'kd) flfiQfyl ds jksxdkjd dk uke crkb,A

............................................................................................................................

2. lwtkd (xksuksfj;k) ds nks y{k.k crkb;sA

............................................................................................................................

3. flfiQfyl fu;af=kr djus dh eq[; fofèk crkb;sA

............................................................................................................................

vkius D;k lh[kk

jksxksa dks O;kikd rkSj ij nks oxkZsa esa foHkkftr fd;k x;k gS & mikftZr (tUe ds i'pkr~ gksus
okys) o tUetkr (tUe ds le; ls gh)

dqN ewyHkwr rF;

tuu iFk laØe.k (RTI) D;k gS\

RTI nksuksa fyaxksa (L=kh o iq#"k) ds mPp o fuEu tuu iFkksa ds laØe.k gSaA
laØe.k ,tsaV cSDVhfj;k] fo"kk.kq o çksVkstksvk gSaA lHkh tuu iFkksa ds laØe.k
;kSu lapkfjr ugha gksrs gSaA dqN tuu iFkksa ds laØe.k lkekU;r;k cSDVhfj;k
vlarqyu ds dkj.k Hkh gks ldrs gSa tks tuu iFkksa esa ik;s tkrs gSa vkSj dqN
laØe.k oS;fDrd vi;kZIr LoPNrk ds dkj.k Hkh gks ldrs gSaA

dqN ewyHkwr rF;

D;k ;g laHko gS fd ,d O;fDr RTI (tuuiFk laØe.k) ls ihfM+r gks
vkSj bl ckjs esa vufHkK gks\

RTI ds y{k.k iq:"kksa esa n`f"Vxkspj gksrs gSa vkSj ;s bl fo"k; esa tku tkrs gSa
fd mudk ;kSu vax laØfer gks x;k gSA

efgykvksa ds lHkh ;kSu vax n`f"Vxkspj ugha gksrs vr% tuu iFk laØe.k
(RTI) izk;% vy{k.kh gksrs gSaA vk'k; ;g gS fd laØe.k lfØ; gksus ds
ckotwn Hkh y{k.kksa dk vuqHko ugha gksrk] vr% efgyk;sa cgqèkk ugha tku ikrh
gS fd mUgsa ;kSu jksx gSA
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i;kZoj.k ,oa LokLF;laØked jksx ,d laØfer O;fDr ls nwljs LoLFk O;fDr esa lapfjr gksrs gSa vkSj O;ituu jksx
fdlh vax ds lqpk: :i ls dk;Z u djus ds dkj.k gksrs gSaA

dSalj dksf'kdkvksa dh vfu;af=kr o`f¼ gSA

mikftZr jksxksa dk vè;;u nks oxkZsa esa fd;k tkrk gSa lapkjh o x+Sjlapkjh jksx

lapkjh jksx lapfjr gksrs gSa vkSj jksxdkjd fo"kk.kq] thok.kq] çksVkstksvk] o Ñfe gks ldrs gSA

x+Sjlapkjh jksx ,d laØfer O;fDr ls nwljs LoLFk O;fDr esa ugha iQSyrs gSaA

;kSu laidZ ls iQSyus okys jksxksa dks ;kSu lapkfjr jksx dgrs gSaA

,M~l HIV (fo"kk.kq&okbjl) ds dkj.k gksrk gSA

lwtkd & uhlsfj;k xksukjksbZ cSDVhfj;e o mina'k (vkr'kd) flfiQfyl ,d yacs dkdZLØw
cSDVhfj;k Vªsiksuksek iSyhMe ds dkj.k gksrk gSA

ikBkar ç'u

1. jksx D;k gS\ ;g fodkj ls fdlh çdkj fHkUu gS\

2. nks izdkj ds miftZr jksx crk;saA

3. bu 'kCnksa dh O;k[;k djsa % (i) ijthfork (ii) vk'k;

4. ân~èkeuh jksx vkSj Vk;iQkWbM ds nks&nks y{k.k crk;saA

5. eysfj;k dh jksdFkke ds fy;s D;k&D;k lkoèkkfu;ak cjrh tkuh pkfg;s\

6. fMIFkhfj;k o gStk ds jksxtud dk uke crk,¡A

7. pkj çdkj ds mikftZr jksxksa ds uke crk,¡A

8. varj crk;sa

(i) lapkjh o x+Sjlapkjh jksx

(ii) jksxtud o jksxokgd

(iii) mina'k (vkr'kd) flfiQfyl o lwtkd

(iv) HIV o ,M~l

(v) lqne o nqnZe vcqZn

9. iksfy;ks dk fo"kk.kq ekuo 'kjhj esa dSls ços'k djrk gS\ ;g dSls vaxksa dk i{kk?kkr
(ydok) djrk gS\

10. ,d nqXèkiku djkus okyh ek¡ esa BCG  o DPT  dk çfrj{k.k çnku fd;k tkuk gSA os dkSu
ls jksx gSa ftuls mldh çfrj{kk dh tkuh pkfg;sA
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i;kZoj.k ,oa LokLF; 11. jDrlzkoh Msaxw Toj dk dkj.k] y{k.k o mipkj crk,aA

12. STD dk iwjk&iwjk uke fyf[k,A

13. flfiQfyl ds nks y{k.k crk,aA

14. lwtkd ds mipkj ds rjhds crk,aA

15. AIDS dk D;k vFkZ gSA

16. ,M~l ds pkj laHkkfor y{k.k fy[ksaA

17. ;kSu lapkfjr jksxksa ds fu;a=k.k ds rhu lkekU; fofèk;ka crk,aA

ikBxr ç'uksa ds mÙkj

29.1 1. dksbZ Hkh fLFkfr tks 'kjhj ds lkekU; dk;Zdyki esa O;o/ku iSnk djrh gSA

2. (i) tUetkr (ii) O;ituu@ßklh

3. ikB ns[ksa

4. 'kjhj dh lrg ij cgqr vfèkd la[;k esa thoksa dh mifLFkfr

29.2 1. Li'kZ ;k [kqj.M (LdSc)

2. 'kjhj esa NksVs&NksVs nkuksa dk çkdV~;

3. raf=kdk ra=k

4. jscht fo"kk.kq

5. bZMht bZftTVkbZ

29.3 1. (i) ekbdkscSDVhfj;e V~;wcjdqyksfll

(ii) lkYeksusyk VkbiQh

(iii) fofczvks dkWysjh

2. xys esa ls vèkZBksl inkFkZ dk fjluk tks ,d f>Yyh dk fuekZ.k o ifj.kkeLo:i ok;q
ekxZ vo:¼ djrk gSA

3.  jksxh ds lkFk yacs le; rd laidZ

29.4 1- eknk ,uksiQsyht

2. ,UVvehck fgLVksfyfVdk

3. 'yhin (iQhyikWo ;k gkFkh  ik¡o)
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i;kZoj.k ,oa LokLF;29.5 1. ;g ekrk firk ls larku esa igq¡prk gSA

2. jDrnkc ges'kk vfèkd cuk jgrk gSA

3. lqne vcqZn 'kjhj ds vU; Hkkxksa esa ugha iQSyrk tcfd nqnZe vcqZn dksf'kdk,a 'kjhj
ds vU; Hkkxksa esa iQSy tkrh gSaA

29.6 1. ^lapkj.k dh fofèk* ds vUrxZr fy[ks x;s dksbZ rhu fcUnq

2. ^jksdFkke o mipkj* ds vUrxZr fy[ks x;s dksbZ nks fcUnq

3. ekuo izfrj{kk ghurk fo"kk.kq

4. y{k.kksa ds vUrxZr fn;s x;s dksbZ nks fcUnq

5. (i) ;kSu&lkFkh dh ?kks"k.kk

(ii) ;kSu lapkfjr jksxksa dh f'k{kk

(iii);kSu lapkfjr jksxksa dk Øeoh{k.k (LdSfuax)

29.7 1. Vªsiksusek iSyhMe

2. (i) tuuew=k iFk esa 'ys"e f>Yyh esa lwtu

(ii) ew=k R;kx ds le; tyu

3. (i) os';ko`fr o leySafxdrk ls cpuk

(ii) fo'ks"k nokvksa ls bl jksx dks fu;af=kr fd;k tk ldrk gSA



mRd`"V osc lkexzh ds fy, lwpuk vkSj lsokvksa dks izpkj&izlkj gsrq] lwpuk

izkS|ksfxdh foHkkx] lapkj ,oa lwpuk izkS|ksfxdh eaa=kky; rFkk us'kuy baiQkWjesfVd lsaVj

(,uvkbZlh)]] Hkkjr ljdkj }kjk LFkkfir osc jRu iqjLdkj 2012 IysfVue

vkbdu bZ&'kklu ds {ks=k esa vuqdj.kh; dk;ks± ds lEeku eas fn;k x;kA ;g

iqjLdkj ekuuh; Jh dfiy flcy] lapkj ,oa izkS|ksfxdh ea=kh th us 10 fnlacj]

2012 dks MkW- Mh-,l- dksBkjh] vkWfMVksfj;e] MhvkjMhvks Hkou] MygkSth jksM]

ubZ fnYyh eas iznku fd;kA

VhvksvkbZ lks'ky bEiSDV vokMZ 2012%

,uvkbZvks,l dks ts-ih- ekWxZu dh
Hkkxhnkjh esa VkbEl vkWiQ bafM;k }kjk
laLFkkfir lks'ky bEiSDV vokMZ 2012
ds fotsrk ds :i esa pquk x;kA ;g
iqjLdkj oS;fDrd ;k lewgksa ;k laLFkkuksa
}kjk f'k{kk lfgr fofHkUu {ks=kksa esa lekt
esa izHkko Mkyus ds fy, fd, x,
iz'klauh; dk;Z dh igpku eas fn;k
x;kA ,uvkbZvks,l ;g iqjLdkj izkIr dj xkSjokfUor gqvkA

;g iqjLdkj 28 tuojh] 2013 dks ,d lekjksg esa Hkkjr ds jk"Vªifr vkSj mPp Lrjh; inkf/dkfj;ksa dh mifLFkfr
esa fn;k x;kA

v{ke O;fDr;ksa ds l'kfDrdj.k ds fy, jk"Vªh; iqjLdkj 2012

,uvkbZvks,l us lkekftd U;k; ,oa vf/dkfjrk ea=kky;] Hkkjr
ljdkj }kjk laLFkkfir v{keksa dks leFkZ cukus ds fy, jk"Vªh;
iqjLdkj] 2012 izkIr fd;kA ,uvkbZvks,l dks ;g iqjLdkj viuh
osclkbV www.nios.ac.in dks v{ke O;fDr;ksa ds fy, loksZÙke
vf/xE; osclkbV cukus dh Js.kh ds varxZr izkIr gqvkA osclkbV
fganh vkSj vaxzsth esa f}Hkk"kh gSA bldh osclkbV esa v{ke
f'k{kkfFkZ;ksa ds fy, LØhu jhMj] VSDLV ds vkdkj dks c<+kus vkSj
dyj dUVªkLV bR;kfn dk Hkh izko/ku gSA ;g iqjLdkj ekuuh;
jk"Vªifr] Hkkjr us 6 iQjojh] 2013 dks foKku Hkou] ubZ

fnYyh esa iznku fd;k x;kA MkW- ,l-,l- tsuk] vè;{k] ,uvkbZvks,l us ;g iqjLdkj xzg.k fd;kA

,uvkbZvks,l }kjk thrs x, iqjLdkj
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eqDr fo|k ok.kh

eqDr fo|k ok.kh jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) dk ,d izorZudkjh iz;kl
gS ftleas 'kSf{kd mís';ksas ds fy, LVªhfeax vkWfM;ks dk iz;ksx fd;k tkrk gSA vkbZ lh Vh dh bl
rduhd ls ,uvkbZvks,l dk;ZØeksa dh miyC/rk ds lkFk&lkFk dk;ZØe ds izlkj dh xq.koÙkk
Hkh c<+sxhA LVªhfeax vkWfM;ks vkSj baVjusV dk iz;ksx djrs gq, vius f'k{kkfFkZ;ksa ds lkFk nks rjiQk
ckrphr vkjaHk djus okys igys eqDr vkSj nwjLFk f'k{kk laLFkku ds :i esa ;g ,uvkbZvks,l dh
,d egÙoiw.kZ miyfC/ gSA

bl rF; dks è;ku eas j[krs gq, fd izlkj.k osc }kjk fd;k tkrk gS] ,uvkbZvks,l dh osclkbV (www.nios.ac.in) ij ,d
fyad fn;k x;k gS tks fdlh Hkh iz;ksxdrkZ dks eqDr fo|k ok.kh ij ys tkrk gSA bl izdkj eqDr fo|k ok.kh baVjusV dusD'ku
okys fdlh Hkh Jksrk ds lkFk uks,Mk fLFkr vius eq[;ky; ds LVwfM;ks ls nks rjiQk laokn djus esa l{ke gS tgk¡ ,uvkbZvks,l
us mPp Lrjh; LVwfM;ks LFkkfir fd;k gS ftls bl mn~ns'; ds lkFk&lkFk ,uvkbZvks,l f'k{kkfFkZ;ksa ds fy, 'kSf{kd vkWfM;ks
dk;ZØe fjdkWMZ djus ds fy, Hkh iz;ksx fd;k tkrk gS] ;|fi vU; yksx Hkh bl lqfo/k dk ykHk mBk ldrs gSaA

eqDr fo|k ok.kh ,d vk/qfud] fopkj foe'kZiw.kZ] lgHkkfxrkiw.kZ vkSj de ykxr okyk dk;ZØe gS ftlesa vkWfM;ks vkSj ohfM;ks
dk;ZØeksa ds fuekZ.k ds rduhdh mÙkjnkf;Roksa ds lkFk&lkFk ,uvkbZvks,l 'kSf{kd igyw Hkh 'kkfey gSa] tks ,uvkbZvks,l }kjk
pyk, tk jgs cgq pSuy iSdst ds lokZf/d egÙoiw.kZ rRoksa eas ls ,d gSA ;s dk;ZØe 'kh"kZd@fo"k; dks brus lk/kj.k] jkspd
vkSj lcdks 'kkfey djus okys rjhds ls izLrqr djus dk iz;kl djrs gSa ftlls f'k{kkfFkZ;ksa dks fo"k;oLrq dh ,d Li"V le>
vkSj ,d varnZ̀f"V fey ldsA

,uvkbZvks,l us f'k{kkfFkZ;ksa dks eqDr fo|k ok.kh eas Hkkx ysus ds fy, izsfjr djus gsrq mUgsa lacaf/r {ks=kh; dsUnz ij fofHkUu
fo"k;ksa ij vius vkWfM;ks lhMh Hkstus dh ,d ;kstuk vkjaHk dh gS tSls %&

1. dfork@'yksd okpu

2. dgkuh okpu

3. jsfM;ks ukVd

4. laxhr

5. ,uvkbZvks,l dh ikB~;p;kZ ls lacaf/r fofHkUu 'kh"kZdksa tSls fp=kdyk] O;kolkf;d fo"k;ksa vkfn ij okrkZ,aA

6. iz'u eap

7. xf.kr dh igsfy;k¡ vkfnA

pquh xbZ lhMh eqDr fo|k ok.kh ij osc izlkfjr dh tk,xh vkSj fotsrk lgHkkxh dks leqfpr
iqjLdkj fn;k tk,xkA

f'k{kkFkhZ ,uvkbZvks,l dh osclkbV ij tkdj lHkh dk;Z fnolksa ij lk;a 2-00 cts ls 5-00 cts
rd vkSj 'kfuokj] jfookj vkSj lHkh lkoZtfud vodk'kksa ij izkr% 10-30 cts ls 12-30 cts rd
ykbo dk;ZØeksa eas Hkkx ys ldrs gSaA bl le; ds nkSjku LVwfM;ks eas fo"k; fo'ks"kK mudh VsyhiQksu
ij dh xbZ iwNrkN dk mÙkj nsaxsA ,uvkbZvks,l osclkbV ij osc izlkfjr gksus okys dk;ZØekas dh
lkIrkfgd ;kstuk miyC/ gSA LVwfM;ks ds VsyhiQksu uacj 0120&4626949 vkSj VkWy izQh ua-
1800&180&2543 gSA
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30

tSoizkS|ksfxdh

ge vius ?kjksa esa [kk| inkFkZ tSls ngh] dsd] czsM] bMyh ,oa Mkslk] vkfn cukrs gSa ftuesa
lw{ethoksa tSls thok.kqvksa (cSDVhfj;k) ;k dodksa dh lgk;rk ysrs gSaA 'kjkc ds dkj[kkuksa
esa ;hLV (,d dod) dh lgk;rk ls ch;j cuk;h tkrh gSA ge ;g Hkh HkyhHkkafr tkurs
gSa fd izfrtSfod (,aaVhck;ksfVd) tSls isfuflyhu dqN fo'ks"k dodksa ls çkIr gksrs gSaA vktdy
O;kikfjd Lrj ij [kk| ,oa is; inkFkkZsa] vkS"kfèk;ksa rFkk jlk;uksa ds fuekZ.k ds fy;s lw{ethoksa
dh lgk;rk ls fd.ou dh tSo çfØ;kvksa dks mi;ksx fd;k tkrk gSA tSoçkS|ksfxdh dh
vkèkqfud rduhdksa esa lw{ethoksa dks bPNkuqlkj ifjofrZr djds muls okafNr dk;Z ysrs gSaA
bl vè;k; esa vki m|ksxksa esa lw{ethoksa ds mi;ksx ds ckjs esa tkudkjh çkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

ekuo dY;k.k esa tSoçkS|ksfxdh ds egRo dks le> ik;saxs_

m|ksx esa tSoçkS|ksfxdh ds mi;ksx dh O;k[;k dj ldsaxs_

m|ksxksa esa ç;ksx gksus okys lw{e thoksa o mudh lgk;rk ls cus mRiknksa dks lwphc¼ dj ik;saxs_

fd.ou dh O;k[;k dj ldsaxs o thoksa dh lgk;rk ls ,sYdksgkWy fuekZ.k dh çfØ;k dh
:ijs[kk çLrqr dj ik;saxs_

cM+s Lrj ij ngh ,oa iuhj (cheese) fuek.kZ dh fof/ dk o.kZu dj ik,saxs_

izfrtSfodksa ,oa Vhdk ds fuekZ.k esa lw{ethoksa ds ;ksxnku dh O;k[;k dj ldsaxs_

vkuqoaf'kd vfHk;kaf=kdh dh ifjHkk"kk vkSj bldh mi;ksfxrk crk ldsaaxs_

ijkthuh (Vªkaltsfud) thoksa dks ifjHkkf"kr dj ldsaxs] muds mRiknu ds fofHkUu pj.kkssa dks
crk ik;saxs vkSj ijkthuh ikniksa o izkf.k;ksa ds dqN mngj.k ns ik;saxs_

vkuqoaf'kd jksxksipkj dh çfØ;k o egRo le>k ldsaxs_

tSo&mipkj o tSoihM+dukf'k;ksa ds fo"k; esa tku ik;saxsA
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thofoKku ds mHkjrs {ks=k 30.1 tSoçkS|ksfxdh

tSoçkS|kfxdh dks thfor çkf.k;ksa ,oa mudh tSfod çfØ;kvksa ds vkS|ksfxd mi;ksxksa ds :i esa
ifjHkkf"kr fd;k x;k gS] tSls tSojlk;u] lw{etSfodh] vkuqoaf'kd vfHk;kaf=kdh vkfn ftUgsa
lw{ethoksa dh lgk;rk ls ekuo dY;k.k esa mi;ksx fd;k tk ldrk gSA

tSoçkS|ksfxdh dk mi;ksx dbZ {ks=kksa esa fd;k tkrk gS tSls & [kk| mRiknu o vkS"kfèk mRiknu] u;s
ijh{k.k midj.kksa ds fodkl esa] vkuqoaf'kd mipkj] DNA (fiQaxjfizafVax) U;k;kyf;d (iQWjsfUld)
mn~ns'; ds fy;sA

30.1.1 tSoçkS|ksfxdh ds mi;ksx

1. LokLF; ,oa vkS"kfèk

laØked jksxksa ds fo:¼ % tSoçkS|ksfxdh dk foLr`r ç;ksx laØked jksx tSls lklZ (SARS-
Severe Acute Respiratory Syndrome), vfr rhoz 'olu lay{k.k] Ýyw vkfn ds vè;;u esa
fd;k tkrk gS ftlds ifj.kkeLo:i vfèkd çHkkodkjh vkS"kfèk;k¡ fodflr gqbZ gSaA

Vhdk ,oa izfrtSfodksa (,saVhck;ksfVd) ds fodkl e sa % tSoçkS|ksfxdh ds ç;ksx }kjk lw{ethoksa
dh lgk;rk ls ,saVhck;ksfVd o Vhdksa dk fuekZ.k jksxksa ds bykt ds fy;s fd;k tkrk gSA mnkgj.k
ds rkSj ij cSDVhfj;k] oSlhyl ikWfyekbfla;k dk mi;ksx ikWfyfefDlu oh uked ,sfUVck;ksfVd
(ew=k iFk ds mipkj ds fy,) ds mRiknu ds fy, vkSj dod iSuhflfy;e uksVsVe dk mi;ksx
iSuhflyhu (fueksfu;k ds mipkj ds fy,) ds mRiknu ds fy, fd;k tkrk gSA

vkuqoaf'kd fodkjksa (chekfj;ksa) ds mipkj ds fy;s % tc thu (vkuqoaf'kd bdkb;¡k)
mRifjorZu ds ifj.kkeLo:i foÑr gks tkrs gSa rks jksxksa dh mRifr gksrh gSA tSoçkS|ksfxdh ds
fodkl }kjk fudV Hkfo"; esa vkuqoaf'kd mipkj ls ,d nks"kiw.kZ thu dk mlh thu dh LoLFk
çfrfyfi }kjk çfrLFkkiu laHko gks ldsxkA bldk mi;ksx ân; jksx ds mipkj o vkuqoaf'kd jksxksa
tSls SCID FkSyslhfe;k ds mipkj esa fd;k tk ldrk gSA

iQWjsfUld foKku % ubZ rduhdksa tSls Mh,u, vaxqfy eqnz.k (DNA Fingerprinting) }kjk
vijkfèk;ksa dh igpku vc vklku gks x;h gSA bl rduhd ds vkSj Hkh dbZ mi;ksx gSaA

2. i;kZoj.k

i;kZoj.k dh liQkbZ o çcaèku % thfor thoksa dh lgk;rk ls i;kZoj.k dh liQkbZ dks tSo mipkj
(ck;ksjsesfM,'ku) dgk tkrk gSA çkÑfrd :i ls ik;s tkus okys o vkuqoaf'kd :i ls #ikUrfjr
lw{e tho tSls thok.kq] dod ,oa ,Utkbe dk mi;ksx i;kZoj.k esa fo|eku fo"kSys o ?kkrd
inkFkkZsa dks fo?kfVr djus esa fd;k tkrk gSA

3. Ñf"k

tSoçkS|ksfxdh ls iQlyksa ds mPp mRiknu esa rks lgk;rk feyh gh gS ,slh fdLesa Hkh fodklr gqbZ
gSa tks vfèkd jksx çfrjksèkh] 'kkduk'kh lgu'khyrk o dhVuk'kh çfrjksèkdrk ;qDr gSaA i'kqvksa ds
fy;s mUur iks"k.k ewY; ds ikniksa dh uLy fodflr djus esa tSoçkS|ksfxdh dh egRoiw.kZ Hkwfedk
jgh gSA
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thofoKku ds mHkjrs {ks=kihM+d fu;a=k.k % tSoçkS|ksfxdh dk ,d mi;ksx ihM+dksa ds fu;a=k.k esa Hkh gSA dqN mRifjorZuksa
}kjk ihM+dksa dhVksa dh vkuqoaf'kd lajpuk esa cnyko yk;k tkrk gSA ;s ihM+d tuuv{ke gks tkrs
gaS vkSj ubZ ih<+h mRiUu ugha dj ldrsA

mRiknu o tSolalkèku % u;h tSo rduhdksa dh lgk;rk ls mu ikniksa dk mRiknu laHko gks ik;k
gS ftuds }kjk çnÙk ;kSfxdksa dk mi;ksx cM+s iSekus ij fMVtsaZV] isUV~l] Lusgd o IykfLVd vkfn
cukus esa fd;k tkrk gSA

[kk| o is; % tSoçkS|ksfxdh dh lgk;rk ls [kk| o muds mRiknksa dk izlaLdj.k vklku gks x;k
gSA [kk| lqj{kk o laxzg.k ljy vkSj lLrk gks x;k gSA tSoçkS|ksfxdh dh lgk;rk ls chtjfgr
vaxwjksa o larjk tkfr (flVªl) ds iQyksa dk fodkl gks ik;k gSA

4. m|ksx

ekuo miHkksx ds fy;s m|ksxksa esa tSoçkS|ksfxdh ds ç;ksx ls u;s mRikn iSnk fd;s tk lds gSaA [kk|
inkFkks± ds fodkl ls Hkkstu ifjj{k.k esa lgk;rk feyrh gSA iuhj] ngh] ,sYdksgkWy vkfn ds O;kid
iSekus ij mRiknu esa lw{ethoksa dk ç;ksx fd;k tkrk gSA

30.1.2 vkS|ksfxd lw{etho vkSj muds vkS|ksfxd mRikn

m|ksxksa esa ç;qDr egRoiw.kZ lw{etho fuEuor~ gSa %

[kehj (dod)

iQiQwanh (dod)

thok.kq

rUrqe; thok.kq (,fDVuksekblsVht)

vusd mRiknksa ds fuekZ.k esa lw{ek.kqvksa (ekbØkscks) dk ç;ksx fd;k tkrk gSA buesa ls dqN fuEu çdkj gS %

,sYdksgkWy&;qDr is;

;ksxgVZ (ngh)

çksVhu

izfrtSfod vkSj ,dDyksuh (ekuksDyksuy) izfrfiaMksa (,saVhck;ksfVDl)

foVkfeu] fLVjkbM ,oa ,Ut+kbe

ck;ksxSl

thu ifjpkyu ,oa vkuqoaf'kd vfHk;kaf=kdh (thu bathfu;jh) esa gq, fodkl ds
ifj.kkeLo:i laofèkZr Lruèkkjh tho dksf'kdkvksa o ^gkbfczMksekvksa* dk lekos'k m|ksxksa
esa gqvk gSA gkbfczMksekl (hybridoma) fofHkUu çtkfr;ksa ds thoksa dh dksf'kdkvksa
ds lay;u ds ifj.kkeLo:i mRiUu gksrk gSA
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thofoKku ds mHkjrs {ks=k 30.1.3 ,sYdksgkWy&;qDr is; inkFkkZsa dk mRiknu

fd.ou

fd.ou og çfØ;k gS ftlds ifj.kkLo:i dkcksZgkbMsªV tSls 'kdZjk] ,sYdksgkWy esa cny
tkrh gSA

Xywdksl →[kehj
,ta kbe  ,fFky ,sYdksgkWy $ dkcZu MkbZvWkDlkbM $ ,-Vh-ih-

[kehj] 'kdZjk dk ,sYdksgkWy es fd.ou djus esa l{ke gSA fd.ou ,d ÅtkZ mRiUu djus
okyh çfØ;k gSA

mUuhloha 'krkCnh ds eè; esa yqbZ ik'pj (Louis Pasteur) us n'kkZ;k fd [kehj (lSdSjksekblht
lsjsfolh) }kjk fd.ou ds ifj.kkeLo:i ch;j vkSj NkN iSnk gksrh gSA orZeku le; esa [kehj
cM+s iSekus ij fd.ou ds fy;s en~;fuekZ.k'kkyk (vkslouh) vkSj csdjh (ikojksVh] fcLdqV vkfn
dk fuekZ.k'kkyk) ç;ksx fd;k tkrk gSA

[kehj ds ç;ksx ls vkVs esa [kehj mBk;k tkrk
gS ftlls czsM cukrk gSA 'khjs ls mRiUu [kehj
iSd djds cspk tkrk gSA [kehj (;hLV) dssd
o cszM cukus esa dke vkrk gSA

,sYdksgkWyh; is; 'kdZjk ds [kehj (lSdSjksekblst
lsjsfolh) }kjk fd.ou ls curs gSaA bls
fd.od&[kehj (czwvlZ&;hLV) dgrs gSA [kehj
}kjk fdf.or dkcksZgkbMsªV ds lzksr ds vuqlkj
mldh fo'ks"k egd vkSj Lokn gksrk gS] tSls&

vaxwjh 'kjkc vaxwjksa ds fd.ou ls çkIr gksrh
gSA vaxwjksa dk fd.ou lSdSjksekblst lsjsfolh
}kjk gksrk gS vkSj budh ?kqyu'khy 'kdZjk
(Xywdkst o izQDVkst) dkcZu MkbvkWDlkbM
CO2 o ,fFky ,sYdksgkWy esa ifjofrZr gkss
tkrh gSA

fd.ou cM+s&cM+s VSadks esa fd;k tkrk gS ftUgsa
tSo fj,DVj (Bio-reactor) dgk tkrk gSA

tkS dh 'kdZjk ds fd.ou ls ch;j curh gSA

fd.ou ds fofHkUu pj.k

(i) iQesZUVj ;k VSad o iks"kd ekè;e dks
nkc ds lkFk Hkki ls thok.kqjfgr fd;k
tkrk gS (vksVksDyso& Autoclave)

fp=k 29.1 [kehj }kjk vaxwjksa ds fd.ou ls
'kjkc çkIr djuk

vaxwjksa dks nckdj
jl fudkyuk

fu”kZehZdj.k
+

;hLV feykuk

fd.od

lsafVax Vadh

dky izHkkou
th.kZu

cksryksa esa Hkjuk

vafre efnjk fodkl

vfrfjDr ;hLV dks
gVkuk

fd.ou

vfrfjDr ;hLV

'kdZjkvksa ls
,sYdksgkWy fuekZ.k

okafNr thoksa dks
feykuk

lanw"kdksa dks gVkuk
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thofoKku ds mHkjrs {ks=k(ii) [kehj ds mfpr izHksn dk p;u

(iii) [kehj dks ekè;e esa lajksfir fd;k tkrk gSA ;g lajksi.k (bukWdqys'ku) nks çdkj fd;k tk
ldrk gS %

(d) [kehj dks iks"kd ekè;e dh lrg ij ,d ijr ds :i esa mxk;k tkrk gSA
bls vkèkkj oèkZuç.kkyh dgk tkrk gSA

([k) dksf'kdk,s ;k dodrarq nzo ekè;e esa fuyafcr jgrs gSaA bls fuyafcr oèkZuç.kkyh
dgk tkrk gSA

(iv) mfpr rkieku] pH, vkWDlhtu o dkcZu MkbvkWDlkbM lkanzrk cuk;s j[kus esa lkoèkkuh cjrh
tkrh gSA

(v) ekè;e dks fgykdj fd.ou ds fy;s NksM+ fn;k tkrk gSaA

(vi) [kehj }kjk fu%l`r fd.odksa }kjk ekè;e dh 'kdZjk dk fd.ou gksrk gSA

(vii) fdf.or mRikn dks ckgj fudky fy;k tkrk gSa (fp=k 30.1)A

[kehj ds fd.ou ls cuus okys dqN ,sYdksgkWy fuEu çdkj gSa %

,fFky ,sYdksgkWy] C;wVsukWy ,oa fXyljkWyA fof'k"V thok.kqvksa dk iz;ksx dj blh fofèk }kjk
ySfDVd vEy o ,flfVd vEy (fljdk) Hkh çkIr gksrk gSA

is; ds i`Fkd~ fd;s tkus ds i'pkr~ cpk gqvk [kehj dk fupksM+ i'kq [kk| ds :i esa ç;ksx gksrk
gS D;ksafd blesa vusd foVkfeu ik, tkrs gSaA

ikBxr ç'u 30.1

1. vkS|ksfxd mRiknksa ds fuekZ.k esa ç;qDr rhu fofHkUu çdkj ds lw{ethoksa ds uke crkb,A

............................................................................................................................

2. lw{ethoksa ds ç;ksx }kjk çkIr rhu vkS|ksfxd mRiknksa ds uke crkb,A

............................................................................................................................

3. [kehj ds fd.ou ls çkIr nks ,sYdksgkWyksa ds uke crkb,A

............................................................................................................................

4. ekè;e esa [kehj lajksi.k dh nks fofèk;ksa ds uke crkb,A

............................................................................................................................

5. dkWye I ,oa dkWye II ds 'kh"kZdksa ds ;qXe cukb,A

dkWye I dkWye II

1. tSo fj,DVj (d) C;wVSukWy

2. nkc ij Hkki nsuk ([k) fd.ou VSad

3. ,sYdksgkWy (x) vkVksDyso
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thofoKku ds mHkjrs {ks=k 30.2 ngh o iuhj fuekZ.k

?kj ij ge nwèk esa FkksM+k&lk ngh feyk nsrs gSa vkSj ;g te tkrk gSA ,slk ngh esa fo|eku
ySDVkscSlhyl dh la[;k esa o`f¼ ds dkj.k gksrk gS (fp=k 30.1)A O;kikfjd Lrj ij ngh ,oa
iuhj ds mRiknu ds fy;s jsusV fVfd;kvksa dk ç;ksx fd;k tkrk gSA ;g cNM+s ds vkek'k; ls çkIr
fd.od jsfuu gS tks nwèk dks tekrk gSA ;g fofèk vc mruh yksdfç; ugha gSA

cSDVhfj;k (thok.kq) ;k ^jsfuu*] nksuksa esa ls fdlh ds Hkh }kjk tc nwèk dk ngh curk gS rks nzo
esa ls nqXèk&çksVhu ^dslhu* vyx gks tkrk gSA cps gq, nzo dks rksM+ ikuh (Whey) dgrs gSaA
ySDVkscSlhyl nw/ esa fon~;eku ySDVksl dks ySfDVd vEy ifjofrZr dj nsrk gS ftlls pH de
gks tkrk gSA de pH ls [kV~Vkiu mRiUu gksrk gS tks ifjj{k.k ds fy;s vko';d gSA

[kV~Vs nwèk dks rsth ls eFkus ij eD[ku cuk;k tk ldrk gSA olk xksfydk;sa vyx gksdj eD[ku
cukrh gSA tc eD[ku] ngh o iuhj cuk;s tkrs gSa rc ,d çorZd laoèkZ (thok.kq lewg)
LVsªIVksdkWDdl fØeksfll] Y;qdksuksLVksfll dks nwèk esa feyk;k tkrk gSA

lkj.kh 30.1 nqXèk mRiknksa ds fy;s ç;qDr fd.od thok.kq

fdf.or mRikn fd.od lw{ethok.kq o.kZu

ngh LVªsIVksdkWdl FkeksZiQkbyl de olk ;k olkghu nwèk ls çkIr
ysDVkscsflyl cqYxfj;Ul mRikn ,oa ftysfVu & LFkk;hdkjd dk

la;kstu

eD[ku ySDVksdkWdl ysfDVl eykbZ dks rc rd bUD;wcsV (okafNr
xekZgV nsuk) djuk iM+rk
gS tc rd fd bfPNr vEyrk çkIr
ugha gks tkrh] rnqijkUr eykbZ dks eFk
fy;k tkrk gS] èkks;k tkrk gS vkSj blesa
ued feyk;k tkrk gSA

30.2.1 lw{etho ,oa izfrtSfod

1928 esa ,ysDtsaMj Ýysfaeax us la;ksx ls ;g [kkstk fd ,d lw{ethok.kq nwljs lw{e&thok.kq dh
o`f¼ dks jksd ldrk gSA lkYesu okWDlesu usa 1942 esa ck;ksfVd ,sUVh (izfrtSfod) 'kCn dk iz;ksx
fd;k (,sUVh = izfr] fo#¼] ck;ksfVd thfo;] thfor izk.kh)

izfrtSfod (,saVhck;ksfVd) lw{ethoksa] tSls thok.kq ;k dod] }kjk mRiUu fd;k x;k inkFkZ
gS tks nwljs lw{etho dh o`f¼ dks jksdrk gSA ,saVhck;ksfVd lkekU;r% NksVs v.kq gSa ftudk
v.kqHkkj 2000 (MkYVu) ls de gksrk gSA ;g fd.od ugha gSA ,saVhck;ksfVd jksxtud
thok.kq ds çeq[k mikip;h çfØ;kvksa ds lkFk O;frdj.k djrk gS vkSj bldh o`f¼ vkSj
tuu dks jksdrk gSA

O;kid vkSj lhfer ç;ksx okys (LisDVªe) ,saVhck;ksfVd

vkèkqfud vkS"kfèk esa yxHkx lHkh fofHkUu çdkj ds jksxtudksa ds fy;s ,d ,saVhck;ksfVd dh [kkst
dh tk pqdh gSA LVsªIVksekblht thok.kq ls dqN lokZfèkd O;kid :i esa ç;qDr ,saVhck;ksfVd tSls
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thofoKku ds mHkjrs {ks=kDyksjHkiQsfudkWy] ,fjFkzksekbflu] VsVªklkbfDyu vkfn çkIr gksrs gSaA bUgsa O;kid LisDVªe ,saVhck;ksfVd
(Broad spectrum antibiotics) dgk tkrk gS vkSj bUgsa ,d ls vfèkd çdkj ds jksxtud
thok.kqvksa ds fo:¼ ç;ksx fd;k tk ldrk gSA LVsªIVksekbflu ,oa isfuflyhu ladh.kZ LisDVªe
,saVhck;ksfVd (narrow spectrum antibiotics) gSa vkSj bUgsa lhfer jksxtud thok.kqvksa ds
fo:¼ gh ç;ksx fd;k tk ldrk gSA

,saVhck;ksfVdksa dh dfe;ka

,saVhck;ksfVdksa dk ç;ksx laØked jksxksa ds bykt esa ,d cM+k dne Fkk & lqjf{kr] fuf'pr o
vis{kkÑr lLrk bykt] ysfdu vkt Hkh dbZ yksx thok.kqvksa ds laØe.k ls :X.k gksrs ik;s tkrs
gSA blds fuEu dkj.k gSa %

1. dqN yksx ,d fo'ks"k ,saVhck;ksfVd ds fy;s vfrlaosnu'khy gksrs gSaA

2. dqN jksx mRiUu djus okys thok.kq mRifjorZu ds i'pkr~ ,d fo'ks"k ,saVhck;ksfVd ds çfrjksèkh
gks tkrs gSa ftlds fy;s fd os igys laosnu'khy FksA

,saVhck;ksfVdksa ds lzksr

dqN lkekU; ,saVhck;ksfVd vkSj muds lzksrthoksa dks lkj.kh 30.2 esa fn;k x;k gSA

lkj.kh 30.2 çeq[k ,saVhck;ksfVd vkSj muds lzksr

,saVhck;ksfVd lewg lzksr

VsVªklkbDyhu LVsªIVksekblht iztkfr

DyksjksVsªVªklkbDyhu LVsªIVksekblht vkWfjiQslhUl

DyksjkeiQsfudksy ,l-osusT;qykbZ

lkbDyksgsDlhekbM ,l-xzhlhvl

lsiQsyksLiksfju lsiQsyksLiksfj;e ,Øheksfu;e

isfuflyhu isfuflfy;e Økblkstsue

30.3 Vhdkdj.k

1790 esa ,MoMZ tsuj us ik;k fd Xokfyuksa dks pspd@elwfjdk & (Small pox) uked chekjh ugha
gksrh D;ksafd os blls gYdh O;kfèk xkselwfjdk (cow pox) ds fy;s mn~Hkkflr jgrh gS ;k blls
xzLr gks pqdh gksrh gSaA tsuj us ,d cPps dks xkselwfjdk jksxk.kqvksa ls laØfer fd;k vkSj nks ekg
ckn pspd@lwfjdk thok.kqvksa ls laØfer fd;kA cPps dks pspd@lwfjdk ugha gqbZA tsuj us ;g
çLrko fn;k fd ;fn detksj ;k nqcZy thok.kq 'kjhj esa ços'k djk;s tk;sa rks muls jksx mRiUu ugha
gksxkA mlus oSDlhu (ysfVu oSDdk = xk;) 'kCn dk iz;ksx fd;k vkSj nqcZy thok.kq ,oa blds
çfrj{kh Vhds dks (Vhdkdj.k@oSDlhus'ku vaccination) dgk x;kA

vkt Vhdkdj.k dk fl¼kUr dbZ jksxksa ds vkØe.k dks jksdus ds fy;s ç;ksx fd;k tkrk gSA tc
Vhdk nzO; nqcZfyr jksxdkjh thok.kqvksa ls cuk;s tkrs gSa] rks mUgsa ̂ ^izFke ih<+h ds Vhds** dgk tkrk
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thofoKku ds mHkjrs {ks=k gSA vkuqoaf'kd vfHk;kaf=kdh ;k Mh,u, iqufoZU;kl rduhd }kjk iSnk fd;s] oSDlhu dks ^^f}rh;
ih<+h ds oSDlhu** dgrs gSa] ftlds fo"k; esa vki vxys [k.M esa i<saxsA f}rh; ih<+h ds Vhds tks
fd ;Ñr'kksFk ch fo"kk.kq o lfjliZ (gihZt) fo"kk.kq ds fy;s ç;qDr gksrs gSa ç;ksx esa fy;s tk jgs
gSaA jlk;uksa ls la'ysf"kr Vhds ^^r`rh; ih<+h Vhds** dgykrs gSaA

30.4 foVkfeuksa dk mRiknu

foVkfeu ,sls iks"kd rRo gSa ftudh vko';drk cgqr vYi ek=kk esa 'kjhj dh vko';d mikip;h
çfØ;kvksa ds fy;s iM+rh gSA foVkfeuksa dk fuekZ.k tSoçkS|ksfxdh ds ç;ksx ls fd;k tkrk gSA
foVkfeu lh fd.ou dh çfØ;k esa thok.kq ds ç;ksx }kjk mRiUu gksus okyk igyk foVkfeu gSA ch
12 ;k lkbuksdksckyfeu ,oa ch2 ;k fjcksÝysfou ;Ñr lkj ls çkIr fd;s x;sA ch 12 ds mRiknu
esa çksfivkWfud thok.kq dk fd.ou lfUufgr gksrk gSA çÑfr esa ch12 vukt] lfCt;ksa o [kehj
esa ik;k tkrk gS ysfdu ch 12 ds mRiknu dks thok.kqvksa ds ç;ksx ls 100 ls 300 xq.kk c<+k;k
tk ldrk gSA

30.5 tSoxSl dk mRiknu

ck;ksxSl ,d u;k ijaijkxr b±èku lzksr gSA blds ç;ksx ds thok'e b±èku (dks;yk dsjksflu vkSj
isVªksy) dh cpr gks ldrh gS tksfd yxkrkj de gksrs tk jgs gSaA

ck;ksxSl dk fuekZ.k dkcZfud vif'k"V inkFkZ o ey }kjk gksrk gSA xk; ds xkscj ;k ey esa
fyXukslsY;qyksl gksrk gSA b±èku ds :i esa ç;qDr ÅtkZ ehFksu (CH4) ls çkIr gksrh gSA xk; dk xkscj
ck;ksxSl dk çkFkfed lzksr gSA Hkkjr esa xk; dk xkscj xzkeh.k {ks=kksa esa çpqjrk ls miyCèk gSA NksVs
iSekus ds mRiUu djus okys la;a=kksa dk fuekZ.k fd;k tk jgk gSA

dksbZ Hkh tSofuEuhdj.kh; (tksfd thok.kqvksa }kjk vi?kfVr fd;k tk ldrk gS) inkFkZ dk fd.ou
esFkSu iSnk djus okys thok.kqvksa }kjk vkWDlhtu dh vuqifLFkfr esa fd;k tk ldrk gSA xk; dk
xkscj o ey ,df=kr djds ikfp=k ;k fd.od (Fermenter) (,d cM+k ik=k ftlesa fd.ou
gksrk gS) esa j[kk tkrk gSA esFkSu mRiUu djus okys thok.kqvksa dh mifLFkfr esa cgqr&lh jklk;fud
fØ;k,a gksrh gS ftuds ifj.kkeLo:i CH4 o CO2 fudyrh gSaA

ck;ksxSl cukrs le; dqN fd.ou çkpyksa dks cuk;s j[kuk iM+rk gSA ;s fuEu çdkj gSa %

1. fd.ou vkWDlhtu&jfgr okrkoj.k esa gksuk pkfg,A eqDr vkWDlhtu fcYdqy Hkh miyCèk ugha
gksuh pkfg,A

2. fd.od dk pH mnklhu (neutranal) eku ds lehi (6.8 ls 7.6 ds chp) gksuk pkfg,A

3. fd.ou ds fy;s esFkSu&tud thok.kqvksa dk mi;ksx fd;k tkuk pkfg;sA

fj,DVjksa ds vusd çdkj ds ifj:i rS;kj fd;s tk pqds gSaA fj,DVj dk ,d fljk fuos'k ds fy;s
vFkkZr~ fj,DVj esa xk; dk xkscj o ey inkFkZ ços'k djkus ds fy;s gksrk gSA fj,DVj dk nwljk fljk
ck;ksxSl ds fudyus ds fy;s gksrk gSSA cps Hkkx dks dnZe vFkok Lyjh dgrs gSaA xSl dnZe ds
Åijh ry ij bdV~Bh gks tkrh gSA dnZe ,d mÙke [kkn gSA
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thofoKku ds mHkjrs {ks=kck;ksxSl ds ykHk

1. ck;ksxSl [kkuk idkus o ySai tykus vkfn esa mi;ksx fd;k tkrk gSA

2. ck;ksxSl ds fuekZ.k ds ckn cpk dnZe e`nk vuqdwyd ([kkn) cukrk gSA

3. ck;ksxSl nzohHkwr isVªksfy;e xSl ls lLrh gSA

ikBxr ç'u 30.2

1. nwèk dk ngh cukus ds fy;s mÙkjnk;h thok.kq dk uke crk;saA

............................................................................................................................

2. izfrtSfodksa (,saVhck;ksfVdksa) dh [kkst fdlus dh\

............................................................................................................................

3- f}rh; ih<+h Vhdk nzO; ls D;k vk'k; gS\

............................................................................................................................

4. fd.ou }kjk cuus okyk igyk foVkfeu dkSu&lk gS\

............................................................................................................................

5. fdu thok.kqvksa ds dkj.k ck;ksxSl dk fuekZ.k gksrk gS\

............................................................................................................................

30.6 vkuqoaf'kd vfHk;kaf=kdh

dksbZ bathfu;j ,d ;a=k dks yxkdj mls dk;Z{ke cukrk gSA 'kjhj Hkh ,d ;a=k ds leku gS] vkSj
thu (vkuqoaf'kd bdkbZ] Mh,u, esa U;qfDyvksVkbM vuqØe) esa bl ;a=k dks pykdj mRikn fuekZ.k
dh lwpuk gSA v.kq tSfodh esa çxfr ds lkFk ,slh rduhdksa dk fodkl fd;k tk pqdk gS] ftudh
lgk;rk ls oSKkfud vkuqoaf'kd inkFkZ dk viuh bPNkuqlkj ifjorZu dj ldrs gSa] 'kjhj esa
vkuqoaf'kd bdkbZ;ksa ;k vkuqoaf'kd mRiknksa dks çfrLFkkfir dj ldrs gSaA buds leku çfr:i rS;kj
dj ldrs gaS] vkSj mUgsa thu ykbczsjh (Gene Library) esa laxzghr dj ldrs gaSA bls vkuqoaf'kd
vfHk;kaf=kdh@bathfu;jh dgrs gaSA

30.6.1 vkuqoaf'kd vfHk;kaf=kdh dk egRo

vki tkurs gS fd eèkqesg (Mk;chVht eSyhVl) ,d vkuqoaf'kd fodkj (chekjh) gSA ,d eèkqesg
ds jksxh esa ml thu dh deh gksrh gS ftlesa bUlqfyu la'ys"k.k ds fy;s lwpuk gksrh gSA ftlds
dkj.k ,slk O;fDr bUlqfyu dk lzko ugha dj ldrk gSA nwljk mnkgj.k%  FkSyslsfe;k ls ihfM+r
O;fDr esa gheksXyksfcu dk thu ugha gksrk gS vkSj mls ckjEckj jDrk/ku }kjk gh thfor j[kk tk
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thofoKku ds mHkjrs {ks=k ldrk gSA nk=kyksfgr dksf'kdk vjDrrk (fldy&lsy ,uhfe;k) ls ihfM+r O;fDr esa ,d
ifjofrZr thu gksrk gSA ftldk mRikn vkWDlhtu ls mn~Hkklu ds ifj.kkeLo:i yky jDr
dksf'kdkvksa esa vlkekU;rk mRiUu djrk gS D;ksafd muesa nks"kiw.kZ gheksXyksfcu gksrk gSA

mijksDr çdkj ds vkuqoaf'kd fodkjksa ls ihfM+r O;fDr;ksa ds fy;s vkuqoaf'kd vfHk;kaf=kdh esa vc
vk'kk dh fdj.k fn[kk;h nsrh gSA Mh,u, dh vkuqoaf'kd vfHk;kaf=kd çfrfyfi;a¡k vc cukdj
thu ykbczsjht esa laxzghr dh tk ldrh gS vkSj vko';drk iM+us ij mi;ksx esa yk;h tk
ldrh gSA

bl vè;k; ds iwoZorhZ [k.Mksa esa vkius thok.kqvksa ds ç;ksx ls O;kikfjd Lrj ij vusd mRiknksa
ds fuekZ.k ds fo"k; esa Kku çkIr fd;kA orZeku le; esa & vkuqoaf'kd vfHk;kaf=kdh }kjk
thok.kqvksa dk vkuqoaf'kd ifjorZu fd;k tk jgk gS & rkfd ;s tSo&iQSDVªh (fuekZ.k'kkyk) ds :i
esa dk;Z djds & vusdksa çdkj ds çksVhuksa tSls fd.od] gkeksZu] çfr&fiaMks vkfn dk fuekZ.k dj
ldsaA vuqlaèkkudÙkkZvksa us vkuqoaf'kd ifjorZu }kjk ,sls thuksa dk i`FkDdj.k dj fy;k gS tks
çHkko'kkyh Vhdk nzO; gSaA vuqlaèkkusdÙkkZvksa us thok.kfod miHksn Hkh fodflr dj fy;s gSa tks
gkfudkjd i;kZoj.k çnw"kdksa dk fuEuhdj.k dj ldrs gSA

30.6.2 iquZ;kZsth Mh,u, çkS|ksfxdh

vkuqoaf'kd vfHk;kaf=kdh dks u;s Mh,u, v.kqvksa ds fuekZ.k vkSj mi;ksx ds :i esa ifjHkkf"kr
fd;k tk ldrk gS tks iqu;ksZxt Mh,u, rduhd }kjk rS;kj fd;s tkrs gSaA vkuqoaf'kd vfHk;kaf=kdh
dh rduhd iqu;ksZftr Mh,u, ds fuekZ.k esa gSA iqu;ksZftr Mh,u, tSlk fd uke ls Li"V gS blesa
ewy Mh,u, dk ,d [k.M dkVdj mlds lkFk ,d fHkUu Mh,u, tksM+ fn;k tkrk gSA iqu;ksZftr
;k iqufuZfeZr Mh,u, dh dbZ xquk çfrfyfi;ksa thok.kq dksf'kdkvksa ds vanj fufeZr gksrh gSA bUgsa
Hkfo"; esa vko';drk iM+us ij ç;ksx fd;s tkus ds fy;s thu ykbczsjh esa laxzfgr dj fy;k tkrk
gSA thu dh dbZ çfrfyfi;ak Dyksfur Mh,u, ;k DyksUM thu dgykrh gSaA

Ñf=ke :i ls Mh,u, ifjorZu ds iQyLo:i vkuqoaf'kd ifjorZu vkuqoaf'kd
vfHk;kaf=kdh dgykrk gSA

Dyksu ,d vkuqoaf'kd :i ls leku dksf'kdkvksa dk lewg gSA ;s dksf'kdk,a ,d gh
dksf'kdk dh oa'kt gksrh gSaA tc ,d iqu;ksZxt Mh,u, thok.kq vusdksa ckj foHkDr
gksrk gSA rks blls ,d fo'ks"k [k.M ;qDr Mh,u, okyk Dyksu çkIr gksrk gSA ,d
dksf'kdk }kjk vkuqoaf'kd :i ls leku O;fDr;ksa ;k vkuqoaf'kd lkexzh dk mRiknu
Dyksfuax dgykrk gSA

iqu;ksZxt Mh,u, rduhd thok.kqvksa ij fd;s tk jgs ç;ksxksa ds iQyLo:i gqbZ nks [kkstksa dk
ifj.kke gS %

1. cSDVhfj;k (thok.kq) dksf'kdk esa IykfTeMksa ;k vfrfjDr xq.klw=kksa okys Mh,u, [k.Mksa dh
mifLFkfr tks thok.kq Mh,u, ds lkFk çfrÑr gksrs gSa vkSj ckg~; Mh,u, ds okgd dh Hkk¡fr
ç;ksx fd;s tk ldrs gSaA

2. fof'kf"V fu;a=k.k fd.odksa dh mifLFkfr tksfd Mh,u, ij vkØe.k djrs gSa vkSj mls fo'ks"k
LFkkuksa ij dkVrs gSaA
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thofoKku ds mHkjrs {ks=k30.6.3 iqu;ksZxt Mh,u, çkS|ksfxdh esa (iz;ksx fd, tkus okys) midj.k o pj.k

iqu;ksZxt izkS|ksfxdh ,d ^^dkVks vkSj fpidkvksa** izkS|ksfxdh gSA fof'kf"V U;qfDyvksVkbM miØeksa
dks ekuo] vU; i'kq ;k ikniksa ds Mh,u, ls dkVdj IykfTeMksa esa fpidk fn;k tkrk gSA IykfTeMksa
dk Mh,u, tks vU; tho ds U;wfDyvksVkbMksa dk okgd gS] iqu;ksZxt Mh,u, dgykrk gSA
iqu;ksZxt Mh,u, dks thok.kq esa çfo"V djk;k tkrk gSA thok.kq ckjEckj foHkDr gksrs gSa vkSj
iqu;ksZxt Mh,u, ;qDr thok.kq dk Dyksu çkIr gks tkrk gSA

iqu;ksZxt Mh,u, izkS|ksfxdh dh ik¡p vko';drk, gSa %

1. dksf'kdk laoèkZu 2. jsfLVªD'ku ,UMksU;wfDy,l ,atkbe

3. IykfTeM 4. ykbxst ,atkbe

5. ijiks"kh thok.kq

1. dksf'kdk laoèkZu & ,d i'kq dk ikni (;k thok.kq) tks ,d visf{kr thu (Mh,u, esa
U;wfDyvksVkbM vuqØe) ds okgd gksaA

2. fd.od izfrca/u ,UMksU;wfDy,l & jsfLVªD'ku U;wfDy,t fof'kf"V Mh,u, vuqØeksa dh
N¡VkbZ djrs gSaA thok.kqvksa esa fofHkUu çdkj ds vusd jsfLVªD'ku ,UMksU;wfDy,t ik;s tkrs gSaA
çR;sd ,atkbe fo'ks"k :i ls ,d fuf'pr çk;% 4 ls 5 {kkjdh; Mh,u, vuqØe dks igpku
ysrk gSA vkSj bls dkVrk gSA ;s fd.od ̂ ^vkf.od dSafp;k¡** gSaA ;k rks ;s nksuksa rarqvksa dks ,d
gh LFkku ij ;k nks fofHkUu LFkkuksa ij dkVrh gSa ftlls nks Mh,u, rarq nks fljksa ij yVdrs
gSaA Mh,u, [k.M ds nks fljksa ij nks dVs Hkkx dks izfrca/u [k.M dh Hkk¡fr eqDr dj nsrs gSaA
fljs ,dy rarqd gksrs gSa vkSj bUgsa yslnkj fljs dgk tkrk gSA

bl çdkj ,d fo'ks"k thu ;qDr Mh,u, [k.M ,d fof'k"V jsfLVªD'ku ,aMksU;wfDy,l ds p;u
}kjk çkIr fd;k tk ldrk gSA

3. IykfTeM & IykfTeM ,d thok.kq dksf'kdk esa vfrfjDr xq.klw=kh; v.kq gSa ftuesa ok¡fNr thu
dh Hkk¡fr gh esy [kkus okyk vuqØe gksrk gS vkSj bUgsa leku jsfLVªD'ku ,atkbeksa }kjk leku
çdkj ls dkVk tk ldrk gA IykfTeM lgt :i ls thok.kqvksa] [kehj ;k vU; 'kh?kzrkiwoZd
çtuudkjh dksf'kdkvksa esa ços'k dj tkrs gSA

4. Mh,u, ykbxsl & ;g fpifpis fljksa okys ,d Mh,u, [k.M dks nwljs Mh,u, [k.M ls tksM+
ldrk gS (lhycan dj ldrk gS)A ykbxsl ,d ^^vkf.od ljsl** gSA

5. ijiks"kh thok.kq & ijiks"kh thok.kq ,slk thok.kq gS ftudk IykfTeM ckgjh Mh,u, dk okgd
gksrk gSA

iqu;ksZxt Mh,u, izkS|ksfxdh ds pj.kksa dk vuqØe

1. fof'k"V jsfLVªD'ku ,atkbe dk p;u fd;k tkrk gSA

2. dksf'kdkvksa esa ok¡fNr thu dk dksf'kdk laoèkZu fd;k tkrk gSA

3. jsfLVªD'ku ,atkbe Mh,u, dks fof'k"V thu ds nks fljksa ij dkVrk gS vkSj ,d jsfLVªD'ku [k.M
çkIRk fd;k tkrk gS (fp=k 30.2(d)] (x))A
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thofoKku ds mHkjrs {ks=k 4. ;gh jsfLVªD'ku ,atkbe ,d IykftM ls esy [kkrs gqvk ,d Mh,u, vuqØe dks dkVrk gS
(fp=k 30.2 ([k) (?k))

5. ykbxst IykfTeM ds Mh,u, [k.M ds dVus ls fHkUu gq;s LFkku ij jsfLVªD'ku [k.M dks tksM+rk
gSA IykfTeM ,d ckg~; Mh,u, [k.M ;qDr iqu;ksZxt IykfTeM djrs gaSA blfy;s mUgsa ̂ Dyksuh
okgd* (Clonal vectors) dgk tkrk gSA thok.kqvksa ds fo"kk.kq Hkh ^Dyksuh osDVj* (Clonal

vectors) dh Hkk¡fr dk;Z dj ldrs gSaA

6. iqu;ksZxt IykfTeM rc thok.kqvksa esa çfo"V gksrs gSaA

7- thok.kq fo[kafMr gksrs gSA iqu;ksZxt IykfTeM thokf.kd Mh,u, ds lkFk çfrÑr (replicate)

gksrs gSaA

8- thok.kqvksa dh cM+h la[;k (10 yk[k ls vfèkd)] ftlesa iqu;ksZxt Mh,u, fo|eku gS] 10

?k.Vs ls Hkh de le; esa çkIr dh tk ldrh gSA

9- Mh,u, [k.Mksa dh vusd leku çfrÑfr;ksa IykfTeM thok.kqHkksth fo"kk.kqvksa esa çfo"V gksrh
gSa vkSj bUgsa ,d Mh,u, ykbczsjh esa lqjf{kr j[kk tkrk gSA

10- ;s Mh,u, [k.M Dyksfur Mh,u, gSaA

fp=k 30.2 Mh,u, ykbczsjh ds fy;s iqu;ksZxt Mh,u, dh
cgqçfrfyfi;ksa ds fuekZ.kdkjh pj.k

1.(d) tho dh dksf'kdk ds lHkh xq.klw=kksa esa mudh fof'k"V txgksa ij
izfrcaf/r ,atkbe dkV yxkrk gS

1.([k) ogh izfrcaf/r ,atkbe IykfTeMksa dks dkVus ds fy, bLrseky fd;k
tkrk gS

2.(x) xq.klw=kksa esa DNA ds va'k

2.(?k) dVk gqvk IykfTeM DNA

3. DNA ykbxst dk mi;ksx djds xq.klw=k rFkk IykfTeM DNA dks
tksM+uk

4. iqu;ksZxt IykfTeM ftlesa DNA ds rarq ekStwn gksrs gSa

5. IykfTeMksa dks ijiks"kh dksf'kdkvksa esa izos'k djk;k tkrk gSa rkfd mudh
la[;k o`f¼ djk;h tk lds

1.(d)

1.([k)

2.(x)

3. 4.
2.(?k)

5.
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thofoKku ds mHkjrs {ks=k

ikBxr ç'u 30.3

1. vkuqoaf'kd vfHk;kaf=kdh dks ifjHkkf"kr djsaA

............................................................................................................................

2- Dyksu D;k gS\

............................................................................................................................

3- iqu;ksZxt Mh,u, dk D;k vFkZ gS\

............................................................................................................................

4- IykfTeM dgka ik;s tkrs gaS\

............................................................................................................................

5. jsfLVªD'ku ,atkbe dks ^^vkf.od dSaph** D;ksa dgk tkrk gS\

............................................................................................................................

6- Mh,u, ds [k.Mksa dks tksM+us okys ,atkbe dk uke crk;sa\

............................................................................................................................

7- Dyksuh okgd D;k gS\

............................................................................................................................

8- iqu;ksZxt IykfTeM dk D;k vFkZ gS\

............................................................................................................................

30.6.4 vkuqoaf'kd vfHk;kaf=kdh ds vuqç;ksx

1.  çksVhu fuekZ.k

bl vè;k; ds iwoZorhZ [k.M esa vkius lh[kk fd thok.kq o [kehj 'krkfCn;ksa ls iuhj]
,sYdksgkWy] vkfn cukus esa ç;ksx fd;s tkrs jgs gSa vkSj dqN le; iwoZ ls ,saVhck;ksfVd
cukus esa Hkh budk ç;ksx fd;k tkrk jgk gSA orZeku esa tSo vfHk;kaf=kr thok.kqvksa esa fo|eku
IykfTeM dqN ekuo thuksa ds okgd gSa tks cM+h ek=kk esa ekuo çksVhu çnku djrs gSa]
tks uSnkfud :i ls egRoiw.kZ gSaA iqu;ksZxt Mh,u, izkS|ksfxdh o thu Dyksfuax] ds fodkl
ls çksVhu fuekZ.k ds fy, ,d u;s m|ksx dh mRifÙk dh gSA igys mi;ksxh çksVhu vYi
ek=kk o Hkkjh dher esa ;wdSj;ksVksa ls çkIr fd;s tk ldrs Fks ysfdu vc budk mRiknu
cM+h ek=kk esa fd;k tkrk gS] mnkgj.k ds rkSj ij dqN le; iwoZ rd o`f¼dkjh gkWeksZu
cgqr vYiek=kk o Hkkjh dher ij çkIr gksrk Fkk D;ksafd bls vUr%lzkoh xzafFk;ksa ls fudkyk
tkrk FkkA vkt bls iqu;ksZxt Mh,u, izkS|ksfxdh }kjk Hkkjh ek=kk esa miyCèk djk;k tk ldrk
gSA 1982 esa ekuo balqfyu dk fuekZ.k iqu;ksZxt Mh,u, izkS|ksfxdh dh çFke O;kikfjd
liQyrk cuhA
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thofoKku ds mHkjrs {ks=k iqu;ksZxt Mh,u, izkS|ksfxdh dh lgk;rk ls vc fpfdRldh; egRo ds dbZ çksVhu çkIr gq, gSa
;s Dyksfur ekuo thu mRikn gSa tks mi;ksx ;k ifj"dj.k ds fy;s laLrqr gSaA

uhps nh xbZ rkfydk (30.3) dqN ,sls çksVhu ds uke o muds mi;ksxksa dks n'kkZrh gSA

rkfydk 30-3 çksVhuksa ds uke ,oa muds mi;ksx

çksVhu mi;ksx

1. balqfyu eèkqesg (Mk;chfVt eSfyVl)

2. o`f¼ gkWeksZu fiV~;wVjh ckSukiu

3. ,fjFkzksiksbfVu vjDrrk (,uhfe;k)

4. bUVjiQsjksu fo"kk.kq dk laØe.k

5. bUVjY;wfdu 2 dSalj

6. DykWfVax dkjd VIII gheksiQ+hfy;k ,

7. DykWfVax iQSDVj IX gheksiQhfy;k ch

8. eksuksDyksuh izfrfiaM laØked jksx

9. Ård IykfTeukstu dkjd ân; vk?kkr

2- ,atkbe

,atkbe Hkh Dyksfur thu ls iSnk fd;s tk pqds gSaA fuEu rkfydk 30.4 ,sls ,atkbeksa vkSj muds
mi;ksxksa dks n'kkZrh gSA

rkfydk 30.4 ,atkbeksa ds uke vkSj muds mi;ksx

,atkbe mi;ksx

çksfV,t fMtVsZUV o ek¡l dks dksey cukus esa

,ekbyst ch;j ds fuekZ.k] cszM o oL=k m|ksx esa

Xywdksvkblksejsst dkWuZ 'kcZr cukus esa] tks phuh ls vfèkd ehBk gksrk gS vkSj
e`nq is;ksa dks cukus esa tks Lokn o egd çnku djrs gSaA

fd.od (,Utkbe) Hkaxqj gksrs gSa vkSj bUgsa tsy (gel) esa cUn fd;k tkrk gS vkSj NksVs Ñf=ke
dksf'kdkvksa esa vko`r fd;k tkrk gSA

3. izfrtSfod (,safVck;ksfVd&Antibiotic)

1920 esa isfuflyhu dh [kkst ds ckn] 600 ls vfèkd ,safVck;ksfVdksa dks fofHkUu lw{ethoksa ls
izkIr fd;k tk pqdk gS vkSj blds ifj.kkeLo:i ekuo LokLF; esa cgqr lqèkkj gqvk gSA
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thofoKku ds mHkjrs {ks=k,safVck;ksfVdksa ds la'ys"k.k ds fy, tSola'ys"kh iFkksa ds vkuqoaf'kd vfHk;a=k.k dh fn'kk esa
vuqlaèkku py jgk gSA vkuqoaf'kd ifjpkyu (genetic manipulation) }kjk u, ,safVck;ksfVd Hkh
çkIr fd;s tk pqds gSaA

4. Vhdk (oSDlhu)

jScht o ;d`r'kksFk (gsisVkbfVl) ch ds fy, tSo vfHk;kaf=kr (bioengineered) Vhdk nzO;ksa dks
fodflr fd;k tk pqdk gSA çfrtu çksVhu ds fy, ,d thu dks IykfTeM esa çfo"V djk;k tkrk
gS vkSj iqu;ksZxt Mh,u, èkkjd thok.kq rc Hkkjh ek=kk esa çksVhu mRiUu djrs gSaA bl çksVhu dks
Vhds ds lkFk la;ksftr fd;k tkrk gSA Vhdk yxkus ij rqjUr izfrtu ds fojks/h izfrfiaM iqu;ksZxt
mRiUu gks tkrs gSaA

ikBxr ç'u 30.4

1. iqu;ksZxt Mh,u, izkS|ksfxdh ls çkIr gksus okys nks çksVhuksa o nks fd.odksa ds uke crk;saA

............................................................................................................................

2- vkS"kfèk fuekZrk dEifu;ksa ds fy;s iqu;ksZxt Mh,u, izkS|ksfxdh dSls mi;ksxh gS\

............................................................................................................................

3. dksbZ nks jksxksa ds uke crk;sa ftuds fy;s tSo vfHk;kaf=kr oSDlhu igys ls gh miyCèk gSaA

............................................................................................................................

30.8 ijkthu o ijkthuh (Transgene & Trangenic)

vkuqoaf'kd vfHk;kaf=kdh dh lgk;rk ls nwljh çtkfr;ksa ds thuksa dh okgd çtkfr;ksa ds thoksa dk
mRiknu laHko gks x;k gSA ckgjh thu dks ijkthu dgrs gSa tks ikni ;k tUrq blds okgd gksrs
gS vFkok ftuesa fdlh nwljh iztkfr dk thu gksrk gS] mUgsa ijkthuh dgk tkrk gSA

vfHk;kaf=kr tho tksfd ckgjh thu ds okgd gksrs gSa mUgsa VªkUlthfud vFkok ijkthuh
dgk tkrk gSA

1. ijkthuh thoksa dh mi;ksfxrk

(i) Ñf"k ikniksa] ?kjsyw i'kqvksa fo'ks"k :i ls eos'kh esa vfèkd mit ds fy, okafNr
fof'k"Vrkvksa dk lekos'k fd;k tk ldrk gSA

(ii) ijkthuh ikniksa vkSj i'kqvksa ls dherh mRikn çkIr fd;s tk ldrs gSaA

(iii) ijkthuh ikniksa o i'kqvksa dks tSo çfØ;kvksa tSls thu vfHkO;fDr dh tk¡p ds fy;s
ç;ksx fd;k tk ldrk gSA
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thofoKku ds mHkjrs {ks=k 2. ijkthuh ds mRiknu dh fofèk

ijkthuh mRiUu djus dh nks fofèk;ak gSa %

(i) ckg~; Mh,u, dk fu"ksfpr vaMks ds çkd~dsanzd esa ekbØksbatsd'ku

(ii) i'pfo"kk.kqd okgd fofèk (Retroviral vector method) ckg~; Mh,u, okgd
i'p&fo"kk.kqvksa }kjk vkjksi.k iwoZ Hkzw.kksa dk laØe.k

çFke fofèk ds fuEu pj.k gSa %

1. dlkbZ [kkus esa ekjs x;s i'kq ls vFkok eknk tud dksf'kdk ls ('kY;fØ;k }kjk) & vaMdksa
dk laxzg.k]

2. vaMdksa dk ik=ks (bu foVªks & in-vitro) ifjiDou]

3. uj ds 'kqØ }kjk ik=ks fu"kspu]

4. vaMks (vaMdksa) dk vidsUnz.kA ;g vidsUnz.k ihrd ds lkanz.k ds fy;s fd;k tkrk gS D;ksafd
ihrd tksfd lkekU; dksf'kdkvksa esa uj çkDdsUnzd dks foPNsnu lw{en'khZ esa fn[kk;h nsus ls
jksdrk gS]

5. fuos'kh Mh,u, dks uj çkDdsUnzd esa ekbØksbatsD'ku (fp=k 30.3)A lkekU;r;k bfPNr thu
dh 100 ls 1000 rd çfrÑfr;ka çfo"V djk;h tkrh gSa]

6- ik=k esa (ik=ks) Hkzw.kksa dk fodkl]

7. ,d Hkzw.k dk vknkrk /k=ks; ekrk (Foster mother) esa fcuk 'kY;fØ;k ds vkjksi.k]

8. èkk=ks; ekrk dh larfr DNA dk ijkthu dh mifLFkfr ds fy;s tk¡p]

9. ikjthu ;qDr larfr & ijkthuh çk.kh gSaA

fp=k 30.3 uj izksd~dsanzd esa fuos'kh Mh,u, dk ekbØksbatsD'ku

nwljh fofèk esa] ftls i'pok;jlh okgd fofèk dgk tkrk gS] eknk esa LFkkukUrfjr fd;k tkus okyk
Mh,u, i'pok;jl }kjk çfo"V djk;k tkrk gS] tksfd çkjafHkd voLFkk okys Hkzw.k dh dksf'kdkvksa
dks xzkg~; eknk esa vk;ksftr fd;s tkus ls iwoZd laØfer djrk gSA

ijkthuh iknd

iqu;ksZxt Mh,u, rduhd }kjk ikni çtuudrkZ vc lhèks ikniksa ds Mh,u, dks ifj"Ñr dj
ldrs gSaA os vU; çtkfr;ksa ds thu ikni esa tksM+ ldrs gSaA ikjthuh ikni çkIr djus ds fy;s

izkDdsUnzd

DNA

DNA
fu"ksfpr vaMk

fiisV dks idM+uk

gYdk pw"k.kdkap dh ekbØksbatsD'ku lwbZ

izkDdsUnzd
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thofoKku ds mHkjrs {ks=klokZfèkd yksdfç; fofèk ,sxzkscSDVhfj;e V~;wfeiQsflUl dk ç;ksx gSA ;g ,d e`nk thok.kq gS
ftldk ,d çkÑfrd ^^vkuqoaf'kd vfHk;kaf=kdh** ra=k gSA blesa IykfTeM gksrk gS ftls ikni
dksf'kdkvksa esa çfo"V djk;k tk ldrk gSA ,xzkscSDVhfj;e V~;wfeiQsflUl (fp=k 30.4) ls dbZ
ikniks esa fifVdk,a (xkWy) cu tkrh gSaA fifVdk,a (xkWy) cukus ds fy;s lwpuk thok.kq ds
IykfTeM (Ti) esa gksrh gSA IykfTeM ls Mh,u, ds ,d [k.M dks ikni dksf'kdk esa djds mUgsa
LFkkukarfjr fd;k tk ldrk gSaA Ti IykfTeM esa ls fifVdk cukus okys tho dks vPNs okafNr thu
ls çfrLFkkfir fd;k tk ldrk gSA IykfTeM rc ikni dksf'kdkvksa ds :ikUrj.k esa ç;ksx fd;k
tk ldrk gSA ifjofrZr ikni dksf'kdkvksa ds xq.klw=kksa esa ,sls ckg~; thu lkekU;r;k vfHkO;Dr gks
ldrs gSaA (fp=k 30.4)

fp=k 30.4 T1 IykfTeM okgd cSDVhfj;k (thok.kq) ds dkj.k 'kyte esa fifVdk,a (xkWy)

ikjthuh ikniksa ds mnkgj.k

1. dikl tks Ñfe;ksa }kjk vkØe.k dks jksd ldrk gSA

2. eDdk o lks;kchu tks lw[kk o dhVuk'kdksa ds çfr vfèkd lgu'khy gSaA

ijkthuh ikni vkS"kèkh; o O;kikfjd n`f"V ls mi;ksxh çksVhu cukus dh iQSDVªh ds :i esa Hkh dk;Z
dj ldrs gSaA lhje ,YC;wfeu tyus ls {kfrxzLr gq, jksfx;ksa ds fy; mi;ksxh lEikd (preparations)

fuekZ.k o 'kjhj nzo ds çfrLFkkiu esa ç;qDr gksrk gSA vkuqoaf'kd :i ls ifjofrZr vkyw o rEckdw
ds ikniksa ls lhje&,YC;wfeu çkIr gksrk gSA

Ti IykfTeM dk
i`FkDdj.k

ikni izksVksIykLVksa dks
IykfTeMksa ls laØfer
fd;k tkuk

vU; ikS/k s a ;k
lw{ethoh ls xSj
DNA fy;k tkuk

ikni
izksVksIykLV

xSj DNA /kj.k Ti
IykfTeM ls ;qDr
dksf'kdkvksa dks vkxs
ifjof/Zr djkuk

iqu% ikS/k cuuk

xSj DNA dks Ti
IykfTeM esa Mkyuk
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thofoKku ds mHkjrs {ks=k ikjthuh tarq

ew"kd % ikjthuh tarq iSnk djuk dfBu gS D;ksafd tUrq dksf'kdk,a IykfTeM Lohdkj ugha djrh
gSaA ysfdu ikjthuh ew"kd lEiw.kZ fo'o esa lkekU; :i ls ç;ksx'kkykvksa esa ckg~; Mh,u,
ekbØksbatsD'ku }kjk çfo"V djk dj mRiUu fd, x, gSaA

pwgksa ls o`f¼ gkeksZu ds thu fy, x, vkSj budks ew"kdksa ds vaMksa esa ekbØksbatsDV djk;k x;kA
blds dkj.k ;s ew"kd vius lkfFk;ksa dh rqyuk esa vf/d cM+s vkdkj ds gks x,A ,slk pwgksa ds
thuksa dk ew"kd ds thuksa dk ew"kd ds DNA ds lkFk ,dhdj.k gksdj vfHkO;fDr gks tkus ds
ifj.kke Lo:i gqvkA

fp=k 30.5 lkekU; ew"kd o ijkthuh ew"kd dh rqyuk

cdfj;k¡ % cdjh ds ,d fu"ksfpr vaMs esa] iqu;ksZxt Mh-,u-, batsD'ku }kjk izos'k djk;k x;kA
bl Mh-,u-, esa cdjh ds thu vuqØe rFkk ekuo tPA (fV'kw IykfTeukstu lfØ;d) ds thu
'kfey FksA cdjh ds nwèk esa ;g ?kVd (tPA) ik;k tkrk gS tks jDr ds FkDdksa lekIr dj nsrk
gSA ;g ân; vk?kkr (dksjksujh FkzkEcksfll) vkSj LVªksd ds jksfx;ksa ds fy, ykHkizn gSA

eos'kh % ijkthuh eosf'k;ksa (i'kqèku) esa vfèkd rsth ls o lLrs nkeksa ij cM+h ek=kk esa vkS"kfèk;k¡
iSnk  djus dh {kerk gksrh gSA bldh rqyuk esa thok.kqvksa ls vkS"k/ fuekZ.k djuk vf/d [kphZyk
gS D;ksafd bldh laoèkZu fofèk o vkS"kfèk fuekZ.k gsrq cM+s vks|kSfxd ik=kksa dh vko';drk iM+rh gSA

phuh gSeLVj (Chinese Hamster) % :fèkj FkDdkdkjh dkjd VIII (Blood Clotting factor

VIII) dh thu dks phuh gSeLVj dh v.Mk'k; dksf'kdkvksa esa çfo"V djk;k tkrk gSA ;g miknku
gheksfiQ+fy;k ls ihfM+r O;fDr dh çk.k j{kk djrk gSA phuh gSeLVj esa iqu;ksZxt Mh,u, izkS|ksfxdh
ls mRiUu :fèkj FkDdkdkjh miknku blds ekuo jDr ls çkIr fd;s tkus dh vko';drk dk
fujkdj.k o lkFk gh ,M~l uked jksx ds laØe.k ds [krjs dk Hkh fujkdj.k djrk gSA
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thofoKku ds mHkjrs {ks=k30.8.1 tSo mipkj (thoksa }kjk mipkj)

vkuqoaf'kd :i ls vfHk;kaf=kr thok.kq i;kZoj.k ls çnw"kdksa dks lkiQ dj ldrs gSa (gVk ldrs gSa)
bls tSo mipkj dgrs gSaA ifjofrZr thok.kq fo"kkDr çnw"kdksa dk mikip;h vi?kVu djds mUgsa
vfo"kkDr vFkok gkfujfgr ;kSfxdksa esa ifjofrZr dj nsrs gSA

ikjn  çfrjksèkh  thok.kq èkkfRod ikjn (èkkfRod ikjn raf=kdk&ra=k dks {kfr igq¡pkrk gS) dks
çfØ;k djds ,d vfo"kkDr ;kSfxd esa ifjofrZr dj nsrs gSaA

ikBxr iz'u 30.5

1. ikjthuh dks ifjHkkf"kr djsaA

............................................................................................................................

2. fifVdk (xkWy) iSnk djusokys thok.kq rFkk ml ItktfeM dk uke crkvks ftldk mi;ksx
ikjthuh cukus esa gksrk gSA

............................................................................................................................

3. tSo mipkj D;k gS\
............................................................................................................................

30.9 ekuo thu fpfdRlk

cgqr ls yksx gafl;kdkj dksf'kdk vjDrrk (Sickle cell Anaemia)] gheksfiQfy;k] xaHkhj la;qDr
(flfo;j dEckbaM) bE;wuks MsfiQfl,alh (SCID)] o.kk±Uèkrk vkfn jksxksa ds dkj.k tUe ls gh
ihfM+r jgrs gSaA ;s jksx vkuqoaf'kd =kqfV;ksa ds dkj.k gksrs gSaA ;s =kqfV;k¡ vkuqoaf'kd gksrh gaSA ;g
vuqeku yxk;k x;k gS fd Hkkjr esa çfrfnu yxHkx 2000 cPps vkuqoaf'kd =kqfV;ksa ds lkFk iSnk
gksrs gSaA vkb;s ge vkuqoaf'kd nks"kksa dks nwj djus ;k Bhd djus dh fofèk;ksa ds ckjs esa tkudkjh
çkIr djsaA

30.9.1 thu ds dk;Z

fdlh tho ds lqpk: :i ls dk;Z djus esa thu dbZ egRoiw.kZ Hkwfedkvksa dk fuEu çdkj fuokZg
djrs gSa % (d) tSo jklk;fud vfHkfØ;kvksa esa lfEefyr izfd.oksa (,Utkbeksa) ds la'ys"k.k esa
fu;a=k.k ([k) muds la'ys"k.k dk fu;eu rkfd mi;qDr izfd.o Bhd le; ij çdV gksa]
dHkh&dHkh thu mudh lajpukREd =kqfV ;k vfu;ferrk ds dkj.k Bhd Hk¡kfr dk;Z ugha dj ikrs
gSaA blds dkj.k vkuqoaf'kd fodkj gks ldrs gSaA O;fDrxr :i ls ,d =kqfViw.kZ thu fuEu nks
rjhdksa ls çdV gks ldrk gS %

1. dqN nks"kiw.kZ thu vkuqoaf'kd gksrs gSa ;kuh ,d ih<+h ls nwljh ih<+h esa tk ldrs gSaA blds
dkj.k dqN jksx ifjokj esa ih<+h nj ih<+h pyrk jgrk gSA mnkgj.kr;k & o.kkZUèkrk]
gheksiQhfy;k o gafl;kdkj dksf'kdk vjDrrkA

2. ,d thu çkjafHkd ifjoèkZu dh vofèk esa mRifjorZu ds dkj.k vpkud =kqfViw.kZ gks tkrk gSA
mnkgj.kr;k jatdghurk ;k 'osrrk (,YchfuTe) (;g vkuqoaf'kd ugha gksrk gS)A
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thofoKku ds mHkjrs {ks=k ,d thu mRifjorZu ds dkj.k lkekU; jklk;fud vfHkfØ;kvksa dh iw.kZr% ;k tho dh lkekU; fØ;kvksa
ds fy;s vko';d izfd.o (,Utkbe) dh fØ;k'khyrk o la'ys"k.k ls çHkkfor gks ldrk gSA

blds ifj.kke fuEuor~ gSa %

1. fo"kSys mikip;h inkFkks± dk laxzg.k ;k

2. dksf'kdk ds lkekU; fØ;kdyki ds fy;s mi;ksxh ;kSfxd dh dehA

mRifjorZuksa ds ifj.kkeLo:i 'kjhj ds fdlh Hkh Hkkx & ek¡lisf'k;ksa] us=kksa] ;Ñr] vfLFk;ksasa] xqnksZ]
(o`Ddksa)] ra=k (raf=kdk)] :fèkj vkfn esa fodkj mRiUu gks ldrk gSA lkekU; fLFkfr;ksa esa thu
iw.kZ :i ls lqO;ofLFkr <ax ls dk;Z djrs gSa vkSj vius dPps inkFkZ dks vfUre mRikn esa cnyus
ds dk;Z dks fof'k"V ,atkbeksa ds la'ys"k.k }kjk iw.kZ djrs gSaA

lkekU; thu dk;Ziz.kkyh (fØ;k)

thu , thu ch thu lh

izfd.o (,atkbe) , izfd.o ch izfd.o lh

dk;ZnzO; mRikn , mRikn ch vfUre mRikn

(eè;orhZmRikn)

=kqfViw.kZ thu dk;Z iz.kkyh

dHkh&dHkh ,d thu dh deh ;k ,d thu esa =kqfV ds dkj.k =kqfViw.kZ mikip; gks ldrk gS vkSj
,d okafNr mRikn çkIr ugha gks ikrk gS ;k fo'ks"k gkfudkjd nzO;ksa dk laxzg.k gks ldrk gSA

thu , thu ch (nks"kiw.kZ ;k vuqifLFkr)

,atkbe , dksbZ ,atkbe ugha

 dk;ZnzO; mRikn , dksbZ mRikn ch ugha  dksbZ vafre mRikn ugha

blds ifj.kkeLo:i vç;qDr mRikn A dk lap; gks tkrk gS vkSj vafre mRikn çkIr ugha gksrk
gSA vki ;g tkudj fpafrr gksaxs fd cgqr ls ekuoh; fodkj ,d thu ds nks"kksa ds dkj.k gh
mRiUu gksrs gSaA uhps lkj.kh 30.5 ,slh dqN jksxksa] nks"kiw.kZ ;k vuqifLFkr thu mRikn o y{k.kksa ds
ckjs esa vuqeku djkrh gSaA
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thofoKku ds mHkjrs {ks=klkj.kh 30.5 dqN lkekU; ,dy thu =kqfV;k¡

jksx thu mRikn y{k.k

(i) xaHkhj la;qDr çfrj{kk ghurk ,fMukslhu Mh,sehuSl dh çfrj{k.k dk ßkl] T ylhdk

lay{k.k (fLdM) (SCID) vuqifLFkfr dksf'kdk o B ylhdk dksf'kdkvksa

dh la[;k esa deh

(ii) gheksiQhfy;k jDr FkDdkdkjh dkjd nks"kiw.kZ jDr FkDdkdj.k] tksM+ksa ls

dh vuqifLFkfr fpjdkfyd (lnk) jDrlzko

(iii) gsafl;kdkj dksf'kdk gheksXyksfcu dh nks"kiw.kZ ân;] Iyhgk] xqnZs] ;Ñr] efLr"d

vjDrrk β Ük`a[kyk dks {kfr

(iv) fiQuk;ydhVksU;wfj;k (PKU) jDr esa vehuksa vEy xaHkhj ekufld eanrk] 'osrrk

fiQukby ,ykuhu dk (,YchfuTe) (o.kZdksa dh deh)

lap;

30.9.2 thu fpfdRlk

vfèkdka'k vkuqoaf'kd fodkjksa vFkok jksxksa ls xaHkhj tfVyrk,sa] LokLF; leL;k,a] o varrksxRok
e`R;q gks tkrh gSA ;fn fdlh çdkj nks"kiw.kZ thuksa dks gVkdj vkSj muds LFkku ij nks"k jfgr ;k
LoLFk thu ykdj bu jksxksa ls eqfDr ik;h tk lds rks ;g ekuo lekt ds fy, ojnku fl¼ gksxkA
nks"kiw.kZ thuksa ds çfrLFkkiu ;k dk;Z {kerk esa o`f¼ dh rduhd fodflr djus ds ç;kl fd;s
tk jgs gSaA nks"kiw.kZ thuksa dh fpfdRlk ds fy;s O;ogkj esa yk;s x;s mik; ;k lkèku dks
thu&fpfdRlk dgk tk ldrk gSA

thu fpfdRlk ,d ,slh rduhd gS ftlesa jksxh ds vkuqoaf'kd nks"kiw.kZ thu dks LoLFk thu ls
çfrLFkkfir fd;k tkrk gS ;k iqjkus thuksa dh fØ;k@vfHkfØ;k dks c<+k;k tkrk gSA

nks"kiw.kZ thu dk çfrLFkkiu ;k mlesa ifjorZu dks thu fpfdRlk dgrs gSA

ekuo thu&fpfdRlk (çkjaHk esa ekuo vkuqokaf'kd vfHk;kaf=kdh ds uke ls çpkfyr) O;kid :i
ls dk;Zdkjh lkekU; thu ;k thu dks ekuo dksf'kdk esa mifLFkr thu inkFkZ esa la;ksftr djuk
gS ;g vkuqoaf'kd nks"k dks lq/kjus dh n`f"V ls fd;k tkrk gSA

vafre y{; dksf'kdk ds ^çksVhu lap;h ,dd* dks ,d O;fDr ds lkekU; fØ;kdyki ds fy;s
vko';d çksVhu cukus nsuk gSA ;g jksxh dks mldks vius 'kjhj dh dksf'kdkvksa ds vanj fufeZr
vko';d thu mRiknksa dh vkiwfrZ djus ds leku gSA
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thofoKku ds mHkjrs {ks=k

ikBxr ç'u 30.6

1. thu dh lkekU; fØ;k'khyrk esa dSls ifjorZu gksrk gS\

............................................................................................................................

2. ekuo esa nks ,dy thu fodkjksa dk uke crkvksaA

............................................................................................................................

3. xaHkhj la;qDr çfrj{kk ghurk (fLdM) ds dkj.k fdu dksf'kdkvksa dh la[;k esa ßkl gksrk gS\

............................................................................................................................

4. thu fpfdRlk dks ifjHkkf"kr djsaA

............................................................................................................................

30.9.3 ekuo thu&fpfdRlk ds rjhds

ekuo thu fpfdRlk ds nks ewyHkwr rjhds gSa %

1. dkf;d thu&fpfdRlk

2. teZ&ykbu thu&fpfdRlk

1. dkf;d ('kjhj dksf'kdk) thu fpfdRlk

,d ckj ,d lkekU; thu dk Dyksu cu tk, rks bls vkuqoaf'kd nks"k dks Bhd djus esa ç;qDr
fd;k tk ldrk gSA dkf;d dksf'kdkvksa dks thuh; :ikUrj.k ds fy;s yf{kr fd;k tkrk gSA
(nks"kiw.kZ thu dks lkekU; esa :ikUrfjr fd;k tkrk gSA) ;g fofèk ,d fo'ks"k vax ;k Ård rd
lhfer vkuqoaf'kd nks"k dks Bhd djus esa lgk;d gSA

2. teZ&ykbu (lsDl dksf'kdk) thu&fpfdRlk

bl fofèk esa tuu midyk (germinal epithelium) dksf'kdkvksa ;k ;qXedksa ;k ;qXetksa dk
vkuqoaf'kd ifj"dj.k djds ,d O;f"V dk fuekZ.k fd;k tkrk gS tks vkus okyh ih<+h esa mipkjh
thu dk ogu dj ldsaA orZeku le; esa ekuo thu fpfdRlk ds {ks=k esa leLr vuqlaèkku dkf;d
dksf'kdkvksa eas thu nks"kksa dks Bhd djus dh fn'kk esa fd;k tk jgk gSA dkf;d thu fpfdRlk dks
eq[; :i ls fuEu O;kid oxks± esa lewfgr fd;k tk ldrk gSaA

(d)tho ds ckgj (ckg~;&thos) thu fpfdRlk

([k)thos (tho ds vanj) thu fpfdRlk

(x) ,aVhlsUl thu fpfdRlk
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thofoKku ds mHkjrs {ks=k(d) ckg~; thos thu fpfdRlk

bl çdkj ds mipkj esa çk;% jksxh ds 'kjhj ls yh x;h nks"kiw.kZ thu ;qDr dksf'kdkvksa dk ç;ksx
lfEefyr jgrk gSA thu ifjorZu ds i'pkr~ tc mUgha dksf'kdkvksa dks iqu% Mkyk tkrk gS rks dksbZ
Hkh çfrj{k.k çfrfØ;k ugha gksrhA bl fofèk esa fuEu pj.k lfUufgr gS %

(d),d jksxh ls nks"kiw.kZ thu okyh dksf'kdkvksa dk i`FkDdj.k

([k)i`FkDÑr dksf'kdkvksa dk laoèkZu

(x) mipkjh thu }kjk i`FkDÑr dksf'kdkvksa esa thukse esa cnyko (ifjorZu)

(?k) ifjofrZr dksf'kdkvksa dk p;u] oèkZu o ijh{k.k

(p) ifjofrZr dksf'kdkvksa dk jksxh esa okil çR;kjksi.k (fp=k 30.6)

fp=k 30.6 ckg~;&thos thu fpfdRlk ds pj.k

i'pfo"kk.kq tSls okgdksa dk mi;ksx iks"khthukse esa lkekU; thuksa ds lkFk ,dhdj.k ds fy, fd;k
tkrk gSA vfLFkeTtk dh LVse dksf'kdk,a vuojr u;h dksf'kdkvksa dk fuekZ.k djrh jgrh gSaA ;fn
,slh dksf'kdkvksa dks ysdj o ifjoZru djus ds i'pkr~ (thu nks"k nwj djus ds fy;s) iqu%LFkkfir
dj fn;k tk; rks ;s dksf'kdk, fofHkUu egRowi.kZ dksf'kdkvksa tSls B dksf'kdkvksa] o`gnHk{kd
dksf'kdkvksa] yky jDr dksf'kdkvksa] IysVysV~l o vfLFk dksf'kdkvksa esa foHkkftr gksdj vyx&vyx
gks ldrh gSaA

jksxh

Ård
mipkjh thu fuekZ.k

ckg~;&thos thu fpfdRlk esa fuEufyf[kr
pj.k vkrs gSa %
1. vkuqoaf'kdr% nks"kiw.kZ dksf'kdkvksa

dk i`Fkd~dj.k
2. dksf'kdkvksa dks lao/Zu esa c<+kuk
3. mipkjh thu }kjk dksf'kdkvksa dks

ifjofrZr djuk
4. ifjofrZr dksf'kdkvksa dk p;u vkSj

o`f¼
5. ifjofrZr dksf'kdkvksa dk iqu% jksxh

esa izR;kjksi.k
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thofoKku ds mHkjrs {ks=k vkuqoaf'kd :i ls vfHk;kaf=kr LVse dksf'kdk,a jksxh ds 'kjhj esa iqu%LFkkfir fd;s tkus ds i'pkr~
okafNr thu mRikn dh lrr vkiwfrZ djrh jgrh gSA ;g rduhd vkuqoaf'kd fodkjksa ds mipkj
esa ç;qDr gks ldrh gS %

(d)xaHkhj la;qDr çfrj{kk ghurk (fLDM SCID)

([k)g¡fl;kdkj dksf'kdk vjDrrk

(x) FkSySlksfe;k

(?k) fo'ks"k vcqZn (V~;wej)

([k) thos (tho ds vanj) thu fpfdRlk

bl çdkj ds dh thu fpfdRlk esa mipkjh thu dks lhsèks gh jksxh ds fo'ks"k Årdksa dh
dksf'kdkvksa ds vanj igqapk;k tkrk gSA nksgjk LVªkUM ;qDr Mh-,u-, fo"kk.kq] xzafFk fo"kk.kq
(,fMuksok;jl) mipkjh thu ds LFkkukUrj.k esa okgd dk dk;Z djrk gSA (fp=k 30.6) ç;qDr
fo"kk.kq brus 'kfDrghu gksrs gS fd dksbZ Hkh jksx mRiUu ugha dj ldrs gSaA ;s Ård fof'k"V fo"kk.kq
iks"kh thukse ds lkFk ,dhÑr gks tkrs gSa vkSj dsoy foHkkftr gksus okyh dksf'kdkvksa dks gh
laØfer dj ikrs gS vkSj vU; LoLFk dksf'kdkvksa dks ughaA

;g mipkj dSalj] ,syt+kbej jksx] ikjfdUlu jksx ds mipkj esa mi;ksxh gks ldrk gSA

fp=k 30.7 thos thu fpfdRlk

jksxh vfHkO;fDr'khy
mipkjh thu

Ård X

thos thu fpfdRlk

,d Dyksfur vfHkO;fDr'khy mipkjh
thu dks vkuqoaf'kd nks"k ls eqDr Ård
esa igqapk;k  tkrk gS

(P) mUu;d thu] Ård fof'k"V thu
X (mipkjh thu) ,d izksVhu dk
dksMu djrk gS tks jksxh ds vkuqoaf'kd
nks"k dks Bhd dj nsrk gSA

P = mUu;d thu
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thofoKku ds mHkjrs {ks=k(x) ,.VhlsUl fpfdRlk

vkius çksVhu la'ys"k.k esa lfUufgr pj.kksa ds ckjs esa tkudkjh çkIr dj yh gS & ;s gS VªkalfØIlu
o Vªkalys'kuA

bl fpfdRlk dh :ijs[kk fof'k"V thu dh vfHkO;fDr dks de djus ;k jksdus ds fy;s rS;kj dh
x;h gSA bl çdkj vfrmRiknd thu ls çkIr çksVhu ds Vªkalys'ku dh ek=kk dks fu;af=kr fd;k tk
ldrk gSA

bl fpfdRlk esa U;wDyhd vEy vuqØe dk lekos'k lfUufgr gS tksfd vfr thu mRiknh dksf'kdkvksa
esa iw.kZ ;k vkaf'kd m-RNA (y{; dksf'kdk esa cus nwr & vkj-,u-,-) dk iwjd gS (fp=k 30.7)A
;g fpfdRlk fo'ks"k vkuqoaf'kd jksxksa o dSaljks ds mipkj esa mi;ksxh fl¼ gksxk tgak ij vR;fèkd
thu mRikn ;k bldh vuojr fo|ekurk dksf'kdk dh lkekU; fØ;kvksa dks ifjofrZr djrh gSA
bldk nqnZe Xyk;ksek ;k efLr"d vcqZn ds mipkj ds fy;s ijh{k.k fd;k tk pqdk gSaA Rykmj lso
VekVj tks fd yacs le; rd lM+rk ugha gS mls bl rduhd }kjk mRiUu fd;k x;k gSA

fp=k 30.8 ,afVlsUl thu fpfdRlk

(M) ,sUVhlsUl thu&mipkj fpfdRlk

,d çdV fd;k tk ldus okyk thu dks blds foijhr (Øe) foU;kl esa Dyksu fd;s tkus ds
i'pkr bls ,d dksf'kdk esa lekfo"V fd;k tkrk gSA bl çdkj çfrysf[kr RNA lkekU;
mRNA dk ,afVlsUl vuqØe cukrk gSA tc ,afVlsUl RNA vkèkkj mRNA ds lkFk ;qfXer gksrk
gS rks mRNA Vªkalys'ku :d tkrk gS ,afVlsUl RNA esa Vªkalys'ku çkjaHk djus ds ladsrd ugha
gksrs gSaA
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thofoKku ds mHkjrs {ks=k 30.9.4 thu&fpfdRlk & dgk¡ rd\

vkuqoaf'kd :i ls vfHk;kaf=kdhÑr ekuo fuekZ.k dh laHkkouk fo'ks"k vuqlaèkkudÙkkZvksa dk lnk
ls mn~ns'; jgk gSA dkf;d dksf'kdk fpfdRlk vius vkjafHkd pj.k esa dbZ vkuqoaf'kd o vU;
jksxksa ds mipkj dk rjhdk cu jgk gS tSls

1. ,M~l

2. gheksiQhfy;k

3- ,FksjksLdysjksfll

4. Y;qdhfe;k

5. iQsiQMs+ dk dSalj

6. xaHkhj la;qDr çfrj{kk ghurk & fLDM SCID

teZ ykbu thu&fpfdRlk orZeku esa O;ogkj es ugha yk;k tk ldrk gSA tuu dksf'kdkvksa ds
thuh; nzO; ds ifjpkyu ds ifj.kkeLo:i vçR;kf'kr vfHky{k.k lekfo"V gks ldrs gS vkSj buls
cPpksa esa vdYiuh; ifj.kke mRiUu gks ldrs gSaA bl izdkj thu fpfdRlk u dsoy tksf[ke Hkjk
gS cfYd [kphZyk rduhd Hkh vkSj dkiQh le; ysus okyk gS tks dsoy dqN gh fodflr ns'kksa
esa miyCèk gSA

thu fpfdRlk dh fuEu lhek,a gSa %

1. vuqlaèkku dsoy dkf;d dksf'kdkvksa rd gh lhfer gSA mipkfjr O;fDr vkuqoaf'kd
ifj"dj.k u;h ih<+h esa ugha igqapk ldrkA

2. ekuo xq.klw=k esa Mh,u, esa ckgj ls ;kn`fPNd la;kstu (,dhdj.k) dh laHkkouk gks ldrh
gS ftlds dkj.k ,d lkekU; thu lfØ; ;k fuf"Ø; gks ldrk gSA blds dkj.k ;k rks
egRoiw.kZ izfd.o dh deh gks ldrh gS ;k dkf'kdk foHkktu vfu;af=kr :i ls gks ldrk
gS ftuds dkj.k dSaljh; o`f¼ gks ldrh gSA

3. tUrq&ijh{k.kksa esa ;kstukc¼ dk;Zç.kkyh dks vkSj dM+s lqj{kk ekudksa dks viukuk iM+rk gSA

4. yf{kr jksx os gh gksus pkfg;s ftuesa ,dy thu esa gh dkjd nks"k lfUufgr gksrs gS vkSj lkekU;
thu Dyksu fd;s tkus pkfg, vkSj çR;kjksi.k ds fy;s miyCèk gksus pkfg;sA

ikBxr ç'u 30.7

1. thu&fpfdRlk ds nks rjhds crk,A

............................................................................................................................

2. rhu izdkj ds dkf;d dksf'kdh; thu fpfdRlk crk,A

............................................................................................................................
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thofoKku ds mHkjrs {ks=k3- dkf;d thu fpfdRlk }kjk mipkfjr dh tk ldus okys dksbZ nks vkuqoaf'kd jksxksa ds uke
crk;saA

............................................................................................................................

4. xzafFkfo"kk.kq (,fMuksok;jl) ds ç;ksx }kjk la'kksfèkr thu dh jksxh ds Årdksa esa lhèkh çfof"V
dks D;k dgrs gSa\

............................................................................................................................

vkius D;k lh[kk

tSoçkS|ksfxdh m|ksxksa }kjk oSKkfud Kku dk vuqç;ksx gS ftlds }kjk tSo inkFkZ tSls [kk|
lEiwjd] ,atkbe] vkS"kfèk;k¡ vkfn cuk;s tkrs gSaA

[kehj] eksYM~l (dod) ,oa thok.kq] m|ksxksa esa ç;ksx fd;s tkus okys egRoiw.kZ lw{etho gSaA

ngh] ,sYdksgkWy&;qDr is;] izfrtSfod] Vhds vkSj ck;ksxSl O;kikfjd iSekus ij lw{ethoksa dks
ç;ksx djds çkIr fd;s tk ldrs gSaA

fd.ou ,d ,slh çfØ;k gS ftleas 'kdZjk] thok.kq vkSj [kehj }kjk ,sYdksgkWy o CO2 esa
ifj.kr gksrh gSA

lSdsjkekblht [kehj }kjk fd.ou ds ifj.kkeLo:i ch;j vkSj ySDVkscSflyl ds dkj.k NkN
çkIr gksrh gSA

O;kid iSekus ij fd.ou ds fy;s] tSo fj,DVj o iks"kd ekè;e dks ok"ih; nkc esa
futhZok.kqÑr fd;k tkrk gSA [kehj dks ekè;e esa vkèkkj laoèkZu ç.kkyh o fuyafcr loaèkZu
ç.kkyh }kjk lekfo"V fd;k tkrk gSA

nwèk ls ngh essa :ikUrj.k ySDVkscSlhyl thok.kq ds dkj.k gksrk gSA cNM+s ds vkek'k; ls cuh]
^jsusV* fVfd;kvksa ;k vathj ds isM+ksa ds jl ls çkIr ̂ dSlhu* dks nwèk dks tekus esa ç;qDr fd;k
tkrk gSA

,ysDtsUMj Ýysfeax us [kkst dh Fkh fd thok.kq izfrthok.kqvksa dks Hkh iSnk djrs gSA okDleSu
us bls ,UVhck;ksfVd (izfrtSfod) uke fn;kA

,d izfrtSfod jksxdkjd thok.kq ds mikip;h iFk esa eq[; lksiku esa vkØe.k djds mls u"V
dj nsrk gS] ftlds ifj.kkeLo:i jksxdkjd thok.kq dh o`f¼ :d tkrh gSA

oSDlhu cuk;s tkrs gSa %

(d) fucZyhÑr thok.kqvksa ls (çFke mRifr oSDlhu)

([k) iqu;kZsth Mh,u, izkS|ksfxdh (f}rh; mRifr oSDlhu)

(x) la'ys"kh :i ls (r`rh; mRifr oSDlhu)
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thofoKku ds mHkjrs {ks=k foVkfeu fd.ou }kjk Hkh cuk;s tk ldrs gSaA

ck;ksxSl vif'k"Vksa iqu;ksZth Mh,u, izkS|ksfxdh dh lgk;rk ls vfHk;kaf=kÑr Mh,u, v.kqvksa
ds fuekZ.k o mi;ksx dks tSls xkscj o ekuo ey ls esFksukstsfud thok.kqvksa dh lgk;rk ls
curh gSA

iqu;kZsth Mh,u, (rDNA) izkS|ksfxdh (i) IykfTeM] (ii) jsfLVªD'ku@,atkbe [kkstksa dk ifj.kke gSA

iqu;ksZth Mh,u, vfHk;kaf=kdh ds midj.k & dksf'kdk laoèkZu] fu;a=k.k fd.od] IykfTeM]
ykbxsl o iks"kn thok.kq gSaA

iqu;ksZth Mh,u, izkS|ksfxdh dk mi;ksx O;kikfjd iSekus ij çksVhusa tSls bUlqfyu] FkDdkdkjh
miknku] ,dydks'kh; izfrtSfod (,saVhck;ksfVd)] fd.od] jksxçfrdkjd vkfn ds fuekZ.k esa
ç;qDr dh tk ldrh gSA

,xzkscSDVhfj;e V~;wehiQslh;Ul thok.kq ds T1 IykfTeM ds ç;ksx }kjk ikjthuh ikni çkIr fd;s
tk ldrs gSaA

ikjthuh tho ckg~; Mh,u, dks vkjafHkd Hkzw.kh; voLFkk esa i'pxkeh fo"kk.kq dh lgk;rk ls
lekfo"V djus ds ifj.kkeLo:i çkIr gksrs gSaA

vkuqoaf'kd :i ls vfHk;kaf=kÑr thok.kq i;kZoj.k ls çnw"kdksa dks lkiQ dj ldrs gSaA bl
rduhd dks tSo&mipkj dgrs gSaA

,d dksf'kdk esa mRifjofrZr thu ls dqN çdkj ds vkuqoaf'kd fodkj@jksx gks ldrs gSa &
fldy lsy ,uhfe;k] gheksiQhfy;k] fLdM vkfn dqN ,dy thu ekuoh; fodkj gSaA

teZ ykbu dksf'kdkvksa ds vfrfjDr 'kjhj dh dksf'kdkvksa esa ç;qDr mipkj dks dkf;d thu
fpfdRlk dgk tkrk gSA

thu fpfdRlk rhu eq[; fpfdRlh; rjhds gSa %

(d) ckg~;&thos thu fpfdRlk

([k) thos thu fpfdRlk

(x) ,s.VhlsUl thu fpfdRlk

ckg~; thos thu fpfdRlk esa i'exkeh fo"kk.kq Dyksfuax okgdksa }kjk la'kksfèkr thu dk la;kstu
lfUufgr gSA

thos (tho ds vanj) thu fpfdRlk esa ,Msuksok;jl ds ç;ksx ls ifj"Ñr thuksa dks Årdksa
esa lekfo"V fd;k tkrk gSA

,s.VhlsUl thu fpfdRlk thu dh vfHkO;fDr dks jksdus ;k de djus ds fy;s fd;k tkrk
gS rkfd thu mRikn dk lap; de fd;k tk ldsA

thu&fpfdRlk dh dqN lhek,a gSa] tSls

(i) dkf;d dksf'kdk thu&fpfdRlk }kjk vkus okyh ;kuh vxyh ih<+h dks ugha lqèkkjk tk
ldrk gSA

(ii) ckgj ls Mh,u, dk ;kn`fPNd ,dhdj.k lkekU; thu ds lkFk O;frdj.k dj ldrk
gS (dk;Z esa ckèkk mifLFkr dj ldrk gS)
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thofoKku ds mHkjrs {ks=k(iii) dM+s lqj{kk ekudksa dk ikyu djuk iM+rk gSA

(iv) vko';d thu ds ;Fkksfpr Dyksu miyCèk gksus pkfg;sA

ikBkar ç'u

1. tSoçkS|ksfxdh dks ifjHkkf"kr djsaA

2. fd.ou ls ,sYdksgkWy ;qDr is; inkFkZ dSls cuk;s tkrs gS\ çfØ;k ds pj.kksa dh O;k[;k djsaA

3. vki cM+s iSekus ij iuhj o ngh dSls cuk ldrs gSa\

4. izfrtSfod (,saVhck;ksfVd) D;k gSa\ ik¡p izfrtSfodksa ds uke ,oa muds lzksr crkb,A

5. fofHkUu Vhds dSls mRiUu fd;s tkrs gSa\

6. ck;ksxSl ds mRiknu esa fofHkUu pj.kksa dk o.kZu djsa vkSj yh tkuh okyh lkoèkkfu;¡k crk;saA

7. iqu;kZsth Mh,u, izkS|ksfxdh esa lfUufgr pj.kksa dks crk;saA

8. vkuqoaf'kd vfHk;kaf=kdh ds mi;ksxksa dk o.kZu djsaA

9. ,d ikjthuh i'kq dSls çkIr fd;k tk ldrk gS\

10. tSo&fpfdRlk ij ,d fVIi.kh fyf[k,A

11. thu&fpfdRlk 'kCn dks ifjHkkf"kr djsaA fdu fLFkfr;ksa esa ;g fpfdRlk vko';d gksrk gS\

12. dkf;d thu fpfdRlk dk vFkZ D;k gS\ ;g teZ ykbu thu fpfdRlk ls fdl çdkj fHkUu
gS\ bu nksuksa esa ls vc rd dkSu liQy jgk gS vkSj D;ksa\

13. fofHkUu çdkj ds dkf;d thu fpfdRlkvksa dk laf{kIr foospu djsaA

ikBxr ç'uksa ds mÙkj

30.1 1. dod] [kehj] thok.kq

2. ,sYdksgkWy@izfrtSfod (,saVhck;ksfVd)@ ngh@ iuhj@ foVkfeu@ Vhdk@ ck;ksxSl (dksbZ
rhu)

3. bFksukWy@ C;wVsukWy@ fXyljkWy (dksbZ nks)

4. fØ;kèkkj o`f¼ ra=k o fuyafcr o`f¼ ra=k

5. 1-[k, 2-x 3-d

30.2 1. ySDVkscSlhyl

2. ,ysDtsUMj Ýysfeax
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thofoKku ds mHkjrs {ks=k 3. iqu;ksZth Mh,u, izkS|ksfxdh ds ç;ksx ls çkIr oSDlhu

4. foVkfeu lh

5. esFksu iSnk djus okyk thok.kq

30.3 1. iqu;ksZth Mh,u, izkS|ksfxdh }kjk çkIr Mh,u, v.kqvksa dk fuekZ.k o mi;ksx

2. dksf'kdk ds vySafxd fo[k.Mu ds iQyLo:i çkIr vkuqoaf'kd :i ls leku
dksf'kdkvksa dk laxzg Dyksu dgykrs gSaA

3. tc ,d ckg~; Mh,u, ds [k.M dks thok.kqHk{kd Mh,u, ds lkFk ;k IykfTeM esa
lekfo"V fd;k tkrk gS rks ckn ds inkFkZ ds Mh,u, dks mÙkj Mh,u, dgk tkrk gSA

4. thok.kq esa

5. D;ksafd ;s Mh,u, ds fof'k"V vuqØeksa dks dkV ldrs gSaA

6. ykbxst

7. ,d thok.kqHkksth ;k IykfTeM tks ckg~; Mh,u, ogu djrk gS vkSj ml thok.kq ds
lkFk [kafMr gksrk gS ftldk fd ;g ,d fgLlk gksrk gSA

30.4 1. (i) balqfyu] o`f¼dkjd gkWeksZu (ii) çksVh,tst] ,ekbystst

2. ,saVhck;ksfVd] oSDlhu ,oa uSnkfud ewY; ds çksVhuksa dk çpqj ek=kk esa fuekZ.k fd;k
tk ldrk gSaA

3. jScht o ;Ñr 'kksèk B

30.5 1. vius thukse esa ckg~; Mh,u, èkkj.k djus okyk tho

2. ,xzkscSDVhfj;e V~;wehiQsfl,Ul ,oa T1 IykfTeM

3- vkuqoaf'kd :i ls vfHk;kaf=kÑr thok.kqvksa }kjk i;kZoj.k ds çnw"kdksa dks gVk;k tkuk
tSo mipkj gSA

30.6 1. mRifjorZu

2. gheksiQhfy;k] g¡fl;kdkj dksf'kdk vjDrrk] SCID (fLDM) (dksbZ nks)

3. B dksf'kdk,a o T dksf'kdk,a

4. nks"k;qDr thu esa ifjorZu ,oa mlds LFkkiu thu&fpfdRlk dgykrk gSA

30.7 1. dkf;d ,oa teZ ykbu dksf'kdk,a

2. thos thu&fpfdRlk] ckg~; thos thu&fpfdRlk o ,.Vhlsal thu&fpfdRlk

3. FkSySlhfe;k] fo'ks"k çdkj ds dSalj

4. thos thu fpfdRlk
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thofoKku ds mHkjrs {ks=k

31

izfrj{kk tSfodh% ,d ifjp;

thou esa dHkh u dHkh ge lHkh dks laØe.k gksrk gS ysfdu dqN yksx vkSjksa dh vis{kk
vfèkd tYnh&tYnh laØfer gksrs gSaA bldk lacaèk çfrj{kk&ra=k (immune system) ls gSA
çfrj{kk&ra=k dk lqpk: :i ls dk;Z djuk gesa laØe.kksa ls cpkrk gSA nwljh vksj blds
nks"kiw.kZ <ax ls dk;Z djus ij laØe.kdkjh dkjdksa dks laØe.k djus ds volj çkIr gks
tkrs gSa vkSj ge jksx ls xzflr gks tkrs gSaA laØe.k ls j{kk djus ds lkFk&lkFk çfrj{kk&ra=k
dbZ nwljs dk;Z Hkh djrk gSA bu lHkh ds ckjs esa vki bl ikB esa lh[ksaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

izfrj{kk 'kCn dks ifjHkkf"kr dj ldsaxs_

^^vius vkSj ijk;s** dh ladYiuk dh O;k[;k dj ldsaxs_

'kjhj dh çfrj{kk&fØ;kfof/;ksa ds çdkj dk o.kZu dj ldsaxs_

izfrj{kk ds çdkj dk o.kZu dj ldsaxs_

çfrj{kk&ra=kksa ls lacafèkr fofHkUu dksf'kdkvksa dks lwphc¼ dj ldsaxs vkSj mudk o.kZu dj
ldsaxs_

dksf'kdh; vkSj g~;weksjy izfrj{kk esa rFkk lgt (busV&lgtkr) vkSj mikftZr (acquired)
izfrj{kk esa Hksn dj ldsaxs_

izfrj{kk&ra=k ds fofHkUu ?kVdksa dk o.kZu dj ldsaxs_

çfrj{khdj.k (Vhdkdj.k) dh ladYiuk dh O;k[;k dj ldsaxs vkSj fofHkUu çdkj ds Vhdksa
(oSDlhuksa) dks lwphc¼ dj ldsaxsA

31.1 izfrj{kk (Immunity)

izfrj{kk dks O;kid :i ls bl izdkj ifjHkkf"kr fd;k tkrk gS_ ̂ ^'kjhj dh og {kerk ftlds }kjk
'kjhj ckgjh inkFkkZsa dks igpkuus vkSj vius Årdksa dks {kfr igq¡pkdj ;k fcuk {kfr igq¡pkdj cká
inkFkkZsa dks fu"izHkkfor] fu"dkflr vFkok mikipf;r dj nsrk gSA**
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thofoKku ds mHkjrs {ks=k izfrj{kktSfodh esa çfrj{kk&ra=k ds laxBu o dk;Zç.kkyh dk vè;;u fd;k tkrk gSA
çfrj{kk&ra=k jksxksa ds fy, ^izfrj{kk* (jksxksa ls cpko) çnku djrk gSA

tsuj] çfrj{kk foKku ds tud

,MoMZ tsuj (1749-1823) vkèkqfud izfrj{kktSfodh ds tud ekus tkrs gSaA mUgksaus crk;k
fd xkspspd dh iiM+h (crust) dks Vhdk yxkus  (inoculation) ls ekuo esa pspd ds fo:¼
çfrj{k.k gks tkrk gSA mUgksaus ns[kk fd tks Xokfyus ,d ckj xkspspd laØe.k gks tkus ds ckn
LoLFk gks x;ha mUgsa dHkh Hkh pspd dk laØe.k nksckjk ugha gqvkA vr% xk; ds fy;s ç;qDr
ySfVu 'kCn "Vacca" ls Vaccination (oSDlhus'ku&Vhdkdj.k) 'kCn çpfyr gqvkA Xokfyusa
o Vhdk yxk, x;s O;fDr pspd ds laØe.k ls cps jgsA bl lqj{kk esa mUgsa pspd ds fo:¼
vlaØkE;rk çnku dh ;|fi tsuj dh u rks bl jksx ds okLrfod  dkjd ds ckjs esa dksbZ
tkudkjh Fkh vkSj u gh lqj{kk&iz.kkyh dk dksbZ Kku FkkA

^^vius vkSj ijk,** dh ladYiuk

Åij crkbZ xb± lqj{kk dk vkèkkj Fkk Xokfyuksa ;k Vhdk yxk;s x;s O;fDr;ksa esa ^vius (Lo;a
Ård) vkSj ijk, ckgjh O;f"V;kas ds la?kVdksa vFkkZr~ (pspd dk okbjl) ds chp Hksn dj ikus
dh {kerkA

,d O;fDr vius ls gVdj (fHkUu) inkFkks± ds fo:¼ ,d 'kjhjfØ;kRed vuqfØ;k djrk gS
(çfrj{kk vuqfØ;k)A mnkgj.k ds rkSj ij jksxtud (thok.kq] fo"kk.kq] dod o ijthoh) tks fd
iks"kh ij vkØe.k djrs gSa] muds fo:¼ ,d çfrj{kk vuqfØ;k gksrh gSA

vkbZ;s vc ge mu fofHkUu rjhdksa ds ckjs esa tkusa ftuds }kjk 'kjhj jksxtudksa o vU; gkfudkjd
inkFkkZsa ls Lo;a dh j{kk djrk gSA

31.2 'kjhj dh çfrj{kk iz.kkyh

gekjs 'kjhj esa pkj çfrj{kk iz.kkfy;k¡ gSa%

1. 'kjhj dks laØe.k ls cpkus ds fy;s izfrj{kk]

2. ckgjh jlk;uksa ds mikip; o fujkfo"khdj.k ds fy;s mikip;h lqj{kk]

3. jDrlzko Fkeuk (gheksLVsfll&jDrLraHku] LraHku&jksduk] #duk) ftlls jDr dh gkfu ugha gksrh gS]

4. ruko ds fo:¼ çfrjksèk eq[;r;k gkWeksZu ds fu%l`r gksus lsA

bl izdkj] izfrj{kk iz.kkyh lcls egÙoiw.kZ lqj{kk iz.kkyh gSA ;g vusd laØked dkjdksa ds
fo:¼ çfrj{k.k çnku djrh gS] tSls fo"kk.kqvksa] dodksa o ijthfo;ksa ds fo:¼ vkSj lkFk gh
vcqZn ,d izdkj dh jlkSyh (V~;wej) o`f¼ ds fo:¼ HkhA

vr% çfrj{k.k lqj{kk iz.kkyh rhu eq[; dk;kZsa dk fuokZg djrh gSa %

1- lw{ethoksa ls çfrj{k.k
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thofoKku ds mHkjrs {ks=k2. mRifjorhZ dksf'kdkvksa dh igpku o fouk'k

3. {kfrxzLr ;k vfØ;kRed dksf'kdkvksa dk fujkdj.k }kjk lkekU; fLFkfr cuk;s j[kuk (leLFkkiu
;k lkE;koLFkk&gkseksbvksLVSfll)

ikBxr ç'u 31.1

1. izfrj{kktSfodh dk tud fdls ekuk tkrk gS\

............................................................................................................................

2. izfrj{kk laca/h lqj{kk ds rhu eq[; dk;Z D;k gSa\

............................................................................................................................

3. çfrj{kkfoKku dh ifjHkk"kk fy[ksaA

............................................................................................................................

31.3 çfrj{kk ra=k (Immune System)

vc rd vki tku pqds gksaxs fd laØe.k ds çfr jksx{kerk (izfrj{kk) ,d egRoiw.kZ dkjd gS
tks ,d O;fDr ds vfLrRo dks lqdj (lqlkè;) cukrk gSA ;g çfrj{kk dksf'kdkvksa] Årdksa o
foy;'khy (foys;) dkjdksa dk ,d tfVy ra=k gSaA bl ra=k dks lkewfgd :i ls ̂ ^çfrj{kk&ra=k**
dgk tkrk gSA çfrj{kh vuqfØ;k ls lacafèkr dksf'kdk,a vyx ^ylhdkHk Årdksa vkSj vaxksa* esa
laxfBr jgrh gSaA

1. çfrj{kk ra=k ls lacafèkr Ård vkSj vax

ylhdkHk vaxksa dks nks lewgksa esa foHkkftr fd;k x;k gS %

(i) dsUnzh; ylhdkHk&vax ;k çkFkfed (eq[;) ylhdkHk&Ård] mnkgj.k ds fy,
Fkkbel] o vfLFk eTtk

fp=k 31.1 eq[; ylhdk vax o Ård

ysfeuk izksfiz;k

f}rh;d ylhdkHk vax vkSj Ård

Fkkbel

vfLFk eTtk

Iyhgk

ylhdk ioZ

vka=k;kstuh ylhdk ioZ
is;j iSp

tuuew=k ylhdkHk Ård

vfLFk eTtk

ylhdk ioZ

okYMs;j&oy; ylhdk ioZ VkWfUly
vkSj daB&'kkyd (,sfMukbM)

izkFkfed ylhdkHk vax

'oluh ls lacaf/r
ylhdkHk Ård
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thofoKku ds mHkjrs {ks=k (ii) ifjèkh; ylhdkHk vax ;k f}rh;d ylhdkHk&Ård] mnkgj.k ds fy, Iyhgk] is;j&iSp]
VkWfUly] ylhdk&ioZ o E;qdkslk&;qDr ylhdkHk Ård (MALT) tks 'olu] tuu ew=k
vaxksa vkSj vkgkj&uyh ls lacafèkr gS (fp=k 31.1)A

2. çfrj{kk ra=k dh dksf'kdk,a

(i) ylhdk.kq (ylhdkHk dksf'kdk,a)

;s lHkh vkajHk esa vfLFk eTtk dh :fèkj mRiUu djus okyh (jDrksRifÙk)] LVse lsy vFkok
o`Ur dksf'kdkvksa ls O;qRiUu gksrh gSaA o`Ur dksf'kdkvksa dk vFkZ vfoHksfnr dksf'kdkvksa ls gS
ftuesa vlhfer fo[k.Mu gks ldrk gS vkSj tks ,d ;k vusd çdkj dh dksf'kdkvksa dks
mRiUu dj ldrh gSaA ylhdk.kqvksa dks mRiUu djus ds vykok vfLFkeTtk LVse dksf'kdk,sa
c¡V dj jDrk.kqvksa (erythocytes)] yky #f/j dksf'kdk,a] fcEck.kqvksa (blood platelets&jDr
ifV~Vdk.kqvksa)] df.kdk.kqvksa (granulocytes)] ,ddsanzdk.kqvksa (eksukslkbV) ('osr jDr
dksf'kdk,sa white blood cells) cukrh gSaA

(ii) c̀grHk{kdk.kq

;s ,ddsanzdk.kq (eksukslkbVksa) ls O;qRiUu gksrs gSaA çfrj{k.k dk;Z djus ds fy, mÙkjnk;h eq[;
dksf'kdh; çdkj ylhdk dksf'kdk,sa gSaA yxHkx 1012 ylhdk dksf'kdk,sa ifjiDo
ylhdkHk&ç.kkyh dk fuekZ.k djrh gSaA dk;Z ds vuqlkj bUgsa nks miHkkxksa esa ck¡Vk x;k gSa %

(i) B-dksf'kdk,sa ;k B-ylhdk.kq

(ii) T-dksf'kdk,sa ;k T-ylhdk.kq

vkÑfr ds vkèkkj ij bu dksf'kdkvksa esa Hksn ugha fd;k tk ldrk gS ysfdu fØ;kRed :i
esa ls ;s fHkUu gksrh  gSaA  çfrj{kk ra=k dh dksf'kdkvksa esa fof'k"V dksf'kdk lrgh ladsrd
dh mifLFkfr ;k vuqifLFkfr ds vkèkkj ij Hksn fd;k tkrk gSA

(d) B-dksf'kdk,a (B-ylhdk.kq)

B-dksf'kdkvksa ds çeq[k dk;Z

1. izfrfiaM (,saUVhckWMh) ds ekè;e ls çfrj{kk çfrfØ;k dks çkjaHk djukA

2. izfrfiaM (,sUVhckWMh) lzo.k djus okyh IyST+ek dksf'kdkvksa esa :ikarfjr gksukA

B- dksf'kdkvksa dh mRifr

'B' Bursa clkZ (iziqVh) ds fy;s ç;qDr gksrk gSA if{k;ksa ij fd;s x;s vè;;u ls irk pyrk gS
fd if{k;ksa esa ikb tkus okyh iQsfczfl;k&iziqVh] i'p vkgkj uyh dk ylhdk vax izfrfiaM
dksf'kdkvksa ds vkjafHkd mRiknu dk LFkku FkkA bu dksf'kdkvksa dks B-dksf'kdk,a dgk tkrk gS
(B dh O;qRifr Bursa of Fabricius) ls gqbZ gS)A B-dksf'kdk,sa vfLFkeTtk esa ifjiDo gksrh gSa
vkSj rRi'pkr~ jDr }kjk ifjèkh; ylhdk&vaxksa rd ys tk;h tkrh gSaA Lruèkkfj;ksa esa B-dksf'kdk
oa'k vkjaHk esa Hkwz.kh; ;Ñr esa mRiUu gksrs gSaA ;g çfØ;k ekuo lxHkZrk ds vkBosa lIrkg esa çkjaHk
gksrh gSA Hkzw.kh; ;Ñr B-dksf'kdkvksa ds mRiknu dk çeq[k LFkku gS vkSj lxHkZrk ds 4 ls 6 ekg
rd cuk jgrk gSA LVse dksf'kdk,sa fiQj vfLFk eTtk esa cl tkrh gaSA blds ckn mez Hkj B-
dksf'kdk,a vuojr :i ls vfLFk eTtk esa mRiUu gksrh jgrh gSaA (fp=k 31.2)A
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thofoKku ds mHkjrs {ks=k

fp=k 31.2 B-dksf'kdkvkssa vkSj T-dksf'kdkvkssa dh mRifr

dksf'kdkvksa ds vfHky{k.k

1. B–dksf'kdk,sa bE;wuksXyksC;qfyu dks viuh dksf'kdk f>Yyh ds vfHkUu izksVhu ds :i esa n'kkZrh
gSaA

2. ;g lrgh bE;wuksXyksC;wfyu (izfrfiaM@,saVhckWMh) blds fof'k"V (izfrtu@,sUVhtu) ds fy;s
xzkghxzkgd dk dke djrh gSaA

3. B–dksf'kdk,sa ,saVhckWMh ds fuekZ.k ds fy;s mÙkjnk;h gSaA lfØf;r B–dksf'kdk,a IyST+ek
dksf'kdkvksa esa ifjofrZr gksrh gSa (fp=k 31.3)A vki vxkeh [k.Mksa esa çfrtu (,sfUVtu) vkSj
izfrfiaM (,saVhckWMh) ds fo"k; esa tkusaxsA

fp=k 31.3 B–dksf'kdk foHksnhdj.k vkSj izfrfiaM fuekZ.k

fof'k"V izfrfiaM

Le`fr dksf'kdk

IySTek
dksf'kdk

lalkf/r izfrtu@,aVhtu

B-dksf'kdk

vfLFk eTtk

fcEck.kq
(FkzkEckslkbVsa)

,aVhtu laosnu'khy

jDrksRifÙk LVse vFkok o`r  dksf'kdk

if{k;ksa ;k Lrfu;ksa dh iziqVh (clkZ)
ds rqY; (leku)

T-yfldk.kq B-yfldk.kqjDrk.kq
bE;wukslkbVsa  (izfrj{kk.kq)

xzsU;qykslkbV
(df.kdk.kq)

eksukslkbV
,ddsanzdk.kq

jDr vo;o

izfrc¼
T ylhdk.kq

izfrfiaM cukus okyh
IyS”ek dksf'kdk

Fkkbel
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thofoKku ds mHkjrs {ks=k IyST+ek dksf'kdk,a ,d ;k vf/d fnuksa esa ej tkus ls iwoZ gtkjksa dh la[;k esa izfrfiaM v.kq
izfr lsdsaM mRiUu djrh gSaA

B–dksf'kdkvksa dh dqN larfr;k¡ IyST+ek&dksf'kdkvksa esa foHksfnr ugha gksrh] oju Le`fr (eseksjh)
dksf'kdk,a cu tkrh gSa tks çfrtu ds Hkfo"; esa iqu% çdV gksus dh fLFkfr esa izfrfiaM (,saVhckWMh)
cukrh gSaA

([k) T–dksf'kdk,a (T–ylhdk.kq)

B-dksf'kdkvksa ds foijhr nwljs ylhdk.kq Hkzw.kh; voLFkk ;k thou dh vkjafHkd voLFkk esa vfLFk
eTtk NksM+ nsrh gSaA ;s Fkkbel esa ys tk;h tkrh gSaA bl vax esa ifjiDo gksrh gSa rnqijkUr ifjèkh;
ylhdkHk vaxksa dh vksj xeu djrh gSaA ;s dksf'kdk,a f}rh; ylhdkHk dksf'kdh; oxZ dk fuekZ.k
djrh gSa ftUgsa T–ylhdk.kq ;k T&dksf'kdk,sa dgrs gSA ‘T’ dh O;qRifr Fkkbel (Thymus) ls gqb
gSA ysfdu B&dksf'kdkvksa dh Hkk¡fr budk Hkh ifjèkh; ylhdkHk&vaxksa esa lw=kh foHkktu gksrk gS
vkSj larfr dksf'kdk,a ewy T–dksf'kdkvksa ds le:i gksrh gSaA

T–dksf'kdkvksa ds eq[; dk;Z

1. çfrj{k.k çfrfØ;k dk fu;eu

2. dksf'kdk ekfè;r izfrj{kk&vuqfØ;k dh e?;Lrrk]

3. (izfrj{kk) cukus ds fy, B–dksf'kdkvksa dks çsfjr djuk]

T–dksf'kdkvksa dks mudh fØ;k'khyrk ds vuqlkj rhu oxkZsa esa foHkkftr fd;k x;k gS %

1. lgk;d T–dksf'kdk,a (TH)

B–dksf'kdkvksa dh vuqfØ;k dks c<+krh gSa ftlls izfrfiaM dk fuekZ.k gksrk gSA vU; T–
dksf'kdkvksa dks fØ;k'khy cukrh gSaA

2. dksf'kdkfo"kh (cyto = dksf'kdk + toxic = vkfo"kh) T–dksf'kdk,a (Tc)

;s fo"kk.kqvksa ls laØfer dksf'kdkvksa o vcqnZ dksf'kdkvksa dks u"V djrh gSaA

3. laned T–dksf'kdk,a (TS)

;s lgk;d T–dksf'kdkvksa dk neu djrh gS vkSj laHkor% B–dksf'kdkvksa dh fØ;k'khyrk
dks lhfer@fu;fer djrh gSaA

bl çdkj ge ns[krs gSa fd T&dksf'kdk,sa nks lkekU; çdkj ds çfrj{kh dk;Z djrh gSa
(i) izHkkod@çHkkodkjh (ii) fu;ked@fu;eudkjh

lajpukRed :i ls] T–dksf'kdkvks dks dqN fof'k"V lrgh v.kqvksa (T–dksf'kdk xzkfg;ksa) dh
mifLFkfr ;k vuqifLFkfr ds vkèkkj ij foHksfnr fd;k tk ldrk gSA B– dksf'kdk,a o T–
dksf'kdk,sa ,d nwljs ds fy;s lg;ksxh gSaA

ikBxr ç'u 31.2

1. nks izfrj{kh oxkZsa ds uke crkb,A

(i) ..................................................................................................................
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thofoKku ds mHkjrs {ks=k(ii) ..................................................................................................................

2. if{k;ksa ds ml vax dk uke crkb, tgak B–dksf'kdk,a curh gSaA

............................................................................................................................

3. B–dksf'kdkvksa ds nks çeq[k dk;Z crkb,A

(i) ..................................................................................................................

(ii) ..................................................................................................................

4. izfrfiaM (,saVhckWMh) ds la'ys"k.k ds fy;s mÙkjnk;h dksf'kdkvksa dk uke crkb,A

............................................................................................................................

5. T–lgk;d dksf'kdkvksa ds dk;Z D;k gS\

............................................................................................................................

31.4 çfrtu o izfrfiaM

^^vius vkSj ijk,** ds foospu djrs le; gesa çfrtu dk ,d foLr`r cksèk gqvkA vkb,] ge
blds fo"k; esa vkSj foLrkjiwoZd tkudkjh çkIr djsaA

31.4.1 çfrtu dh ifjHkk"kk vkSj xq.k

,d çfrtu dksbZ Hkh ckg~; inkFkZ gS tks ,d fof'k"V jksx izfrdkjd vuqfØ;k dks çsfjr
dj ldrk gSA

vfèkdrj çfrtu ;k rks çksVhu gSa ;k cgqr cM+s ikWyhlSdSjkbMA çfrtu ds fy;s ,d nwljk 'kCn
^çfrj{kktu* Hkh ç;ksx esa yk;k tkrk gSA rFkkfi] bu nksuksa esa FkksM+k ;k varj gSA çfrj{kktu ,d
v.kq dk |ksrd gS tks ,d çfrj{kkRed vuqfØ;k dks çsfjr djrk gSA tcfd çfrtu ,d v.kq dk
|ksrd gS tks mRiUu gqbZ ,saVhckWMh ls çfrfØ;k djrk gSA

iSjkVksi o ,ihVksi & fdlh ,saVhckWMh dk og LFkku ftlls dksbZ çfrtu layXu gksrk gS] iSjkVksi
dgk tkrk gSA çfrtu v.kq dk og Hkkx tks iSjkVksi ls laidZ cukrk gS] ,ihVksi dgykrk gSA ,d
çfrtu esa ,ihVksi dh ,d Js.kh gks ldrh gSA bl çdkj ds ,sihVksi lewg dks ^çfrtfud
fuèkkZjd* dgrs gSaA

,d çfrtu cuus dh vko';drk,a

1. inkFkZ] iks"kh dk (viuk ugha cfYd) ijk;k gksuk pkfg;s]

2. v.kq dk v.kqHkkj 10,000 MkYVu ;k vfèkd gksuk pkfg;s]

3. blesa jkl;fud lafHkJrk dk xq.k gksuk pkfg;sA

31.4.2 izfrfiaM (,saVhckWMh) % ifjHkk"kk vkSj xq.k

,d çfrtu dh vuqfØ;k ds iQyLo:i mRiUu gksus okyk çksVhu&v.kq] izfrfiaM ;k ,saVhckWMh
dgykrk gSA ,saVhckWMh çksVhuksa ds oxZ dks bE;quksXyksC;wfyu dgrs gSaA çR;sd ,saVhckWMh v.kq pkj
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thofoKku ds mHkjrs {ks=k ikWyhisIVkbM Ük`a[kykvksa ls cuk gksrk gS tks vkil esa tqM+h jgrh gSaA nks yach Ük`a[kykvksa dks Hkkjh
Ükà[kyk,¡ vkSj NksVh  Ükà[kykvksa dks gYdh Ükà[kyk,sa dgrs gSaA ,d ,saVhckWMh esa ,d ̂ ^o`Ur** gksrk
gS (ftls Fc dgrs gSa)A ;g Hkkjh  Ükà[kykvksa ds fuEu vèkZHkkx o nks ̂ ^Hkqtkvksa** (çfrtu dks cn~èk
djus okys ,sehuks vEy vuqØeksa) ls feydj cukrk gSA

,d gh oxZ ds lHkh ,saVhckWMh ds fy;s Fc Hkkx ds ,ehuks vEy vuqØe le:i (fu;r)
gksrs gSaA blds foifjr çfrtu caèku Hkkx ds fy;s ,sehuksa vEy vuqØe ,saVhckWMh ds lkFk
ifjorZu'khy gksrs gSa (fp=k 31.4)

fp=k 31.4 ,d izfrfiaM dh lajpuk

31.4.3 bE;qXyksC;qfyuksa ds çdkj

,saVhckWMh (;k bE;qXyksC;qfyuks) ds ik¡p oxZ gSa tks Hkkjh  Ükà[kykvksa esa ,sehuksa vEy vuqØeksa ds
vkèkkj ij foHksfnr fd;s tkrs gSaA ;s oxZ Ig, IgA, IgE, IgG o IgM (Ig = bE;quksXyksC;qfyu) gSaA

;s vkf.od Hkkj o izdk;Z esa Hkh fHkUu gksrs gSaA

IgG lokZfèkd lkanzrk esa ikbZ tkrh gS (ekuo esa dqy bE;quksXyksC;qfyuksa dk yxHkx 75

çfr'kr) ,saVhckWMh dk fuekZ.k IyST+ek dksf'kdkvksa }kjk fd;k tkrk gS tks foHksfnr B–

dksf'kdk,a gSaA çR;sd B–dksf'kdk ,saVhckWMh mRiUu djrh gS tks çfrtu ds ,d fo'ks"k ,ihVksi
ls çfrfØ;k djrs gSaA

lzkfor ,saVhckWMh jDr ds ekè;e ls iwjs 'kjhj esa ifjHkze.k djrh gSa vkSj çfrj{kk vuqfØ;k dks çsfjr
djus okys çfrtu ds ikl igq¡prh gSaA muds lkFk la;qDr gksdj (fp=k 31.5)  vkØe.k ;kstuk
cukrh gSa (Hk{kdk.kq dksf'kdkvksa }kjk tks fotkrh; inkFkZ dk Hk{k.k djrh gS) ;g çfrtu ;k mUgsa
èkkj.k djus okyh dksf'kdkvksa dks u"V dj nsrh gSaA

fof'k"V ,sVhtu
ca?kku LFky

F
C
 (LrEHk@LVSe)Hkkjh  Ük`a[kyk

gYdh  Ük`a[kyk

^,d Hkqtk*
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thofoKku ds mHkjrs {ks=k

fp=k 31.5 çfrtu izfrfiaM caèku

31.5 izfrj{kh&vuqfØ;k ds izdkj

O;kid :i ls izfrj{kh&vuqfØ;kvksa dks nks oxks± esa ck¡Vk tkrk gSµvfof'k"V izfrj{kk&vuqfØ;k,¡
vkSj fof'k"V izfrj{kk&vuqfØ;k,aA

1. vfof'k"V izfrj{kh vuqfØ;k,¡ os gSa tks fcuk p;u ds ^^ijk,** inkFkkZsa ;k dksf'kdkvksa dks
fcuk igpkus gh muds fo:¼ çfrj{k.k djrh gSa] c`g~rHk{kd dksf'kdkvksa }kjk Hk{kdk.kq fØ;k
(;k dksf'kdk'ku) ;kuh df.kdh; inkFkks± dk fuxy tkuk o çksVhuksa }kjk dkf'kdkckg~; guu
dks ^^dEiyhesUV** dgrs gSA vfof'k"V izfrj{kh vuqfØ;k,¡ nks çdkj dh gksrh gSaA

2. fof'k"V izfrj{kh vuqfØ;k,¡ (vuqdwyh çfrj{kh vuqfØ;k;sa) % vkdze.k fd;s tkus okys
inkFkkZsa ;k dksf'kdkvksa dh çfrj{kkRed igpku ij fuHkZj djrh gSaA fof'k"V izfrj{kh vuqfØ;k;saa
Hkh nks çdkj dh gksrh gSA

(d) dksf'kdk ekfè;r çfrj{kh vuqfØ;k,a % dksf'kdkfo"kh T&dksf'kdkvksa o çkÑfrd
gUrk dksf'kdkvksa dh eè;LFkrk esa gksus okyh çfrfØ;k;sa

([k) izfrfiaM (,saVhckWMh) ekfè;r vFkok g~;weksjy çfrj{kh vuqfØ;k,¡ % ;s vuqfØ;k,¡
IyST+ek dksf'kdkvksa }kjk lzkfor ,saVhckWMh }kjk ekfè;r dh x;h gksrh gSa tks fo|eku
lfØf;r B–dksf'kdkvksa ls mRiUu gksrh gSaA ;s dksf'kdk ds ckgj ds rjy thok.kqvksa
o fo"kk.kqvksa ds fo:¼ eq[; çfrj{k.k djrh gSaA

mijksDr nksuksa ,d nwljs ls fHkUu gSa tSlk rkfydk (31.1) esa fn[kk;k x;k gSA dksf'kdk ekfè;r
vkSj ,saVhckWMh ekfè;r çfrj{kh vuqfØ;k,¡ lgk;d T–dksf'kdkvksa }kjk ljy (lqdj) curh gSa
vkSj fujksèkd T–dksf'kdkvksa }kjk jksdh tkrh gSa (fp=k 31.6)A

(,saVhtuh) fu/kZjd
(,saVhtu) ca?kkZu LFky

,aVhckWMh izfrfiaM

izfrtu
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fp=k 31.6 dksf'kdk ekfè;r o g~;weksjy çfrj{kh vuqfØ;k,¡

rkfydk 31.1 dksf'kdk ekfè;r izfrj{kh vkSj g~;weksjy (,aVhckWMh ekfè;r) izfrj{kh vuqfØ;k esa
varj

dksf'kdk ekfè;r izfrj{kh vuqfØ;k ,saVhckWMh izfrj{kh vuqfØ;k

1. varjkdksf'kdh; thoksa dk guu 1. ,saVhckWMh fo'ks"k :i ls mu çfrtuksa ls tqM+rh
gSa tks mudh mRifÙk dks çsfjr djrh gSaA

2. vcqZn dksf'kdkvksa dk guu 2. ,saVhckWMh vkSj çfrtu ds la;kstu ls v.kqvksa
;k d.kksa dk <sj (iqatu) yx ldrk gSA mudh fo"kkyqrk
mnklhu gks ldrh gS] Hk{kdk.kqvksa }kjk mudk
varxzZg.k o ikpu lqdj gks ldrk gSA

3. jksfir Årdksa dk vLohdj.kA 3. çfrtu o izfrfiaM ds la;kstu ls dksf'kdh;
çfrtuksa dk] tks yky jDr df.kdkvksa ;k
thok.kqvksa esa fo|eku jgrs gSa] y;u Hkh gks
ldrk gSA

4. dqN çfrtuksa ls laidZ ds i'pkr~
foyafcr çdkj dh vfrlaosnu'khyrk

izfrfØ;kA

ikBxr ç'u 31.4

1. izfrfiaM ds lkFk çfrtu ds laidZ cukus okys Hkkx dk uke crkb,A

............................................................................................................................

vfLFkeTtk LraHk (LVse) dksf'kdk

clkZ (Bursa) lalkf/r

B-yfldk.kq

,aVhtu

IyS”ek dksf'kdk,aylhdktud

g;weksjy izfrj{kk vuqfØ;k
(,aVhckWMh dk cuuk)

dksf'kdk ekfè;r izfrj{kk
vuqfØ;k,a

,aVhtu

T-yfldk.kq

Fkkbel lalkf/r
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thofoKku ds mHkjrs {ks=k2. bE;quksXyksC;qfyu fdrus çdkj ds gksrs gSa (dsoy la[;k crkb,)A

............................................................................................................................

3- vfèkdre lkanz.k esa ik;s tkus okys bE;quksXyksC;wfyu dk uke crkb,A

............................................................................................................................

4. vcqZn dksf'kdkvksa dk guu djus ds fy;s dkSu&lh çfrj{kh vuqfØ;k,a mÙkjnk;h gksrh gSa\

............................................................................................................................

31.6 çfrj{kk ds çdkj

izfrj{kk nks eq[; çdkj dh gksrh gS % (i) izkd`frd ;k lgt (vFkkZr~ vkuqoaf'kd] tUe ls) vkSj
(ii)mikftZr (thou dky esa fodflr)

(d) çkÑfrd vFkok lgt çfrj{kk (jks/{kerk)

,d LoLFk O;fDr Lo;a dks gkfudkjd lw{ethoksa ds çHkko ls dbZ çHkkodkjh fØ;kfofèk;ksa }kjk
cpkrk gSA bu fØ;fofèk;ksa dks lbt ;k çkÑfrd çfrj{kk dgrs gSaA lgt j{k.k ds rhu eq[;
?kVd gksrs gSa %

(i) 'kkjhfjd vojksèk (jksxk.kqvksa ds ços'k dks jksdus okyh)

(ii) Hk{kdkf.od dksf'kdk,¡ (ços'k djus okys jksxk.kqvksa ds lkFk mfpr O;ogkj ds fy;s)

(ii) foys; (foy;'khy) ?kVd (daIyhesUV] Complement)

1. 'kkjhfjd vojksèk

;g çFke j{kk iafDr gSA bldk vk'k; gS fd ;s jksxtudksa dks 'kjhj esa ços'k djus ls jksdus okyh
j{kk iafDr gS (fp=k 31.7)A

fp=k 31.7 laØe.k dh çkÑfrd 'kkjhfjd vojks/

Ropk % Ropk dh ckgjh l[r ijr dsjSfVu inkFkZ dh cuh gksrh gS vkSj jksxk.kqvksa ds fy;s yxHkx
vHksn~; gksrh gSA Ropk dh lhoe xzaafFk;ka (rSy xzafFk;ka) ySfDVd vEy mRiUu djds vEyh;
okrkoj.k dk fuekZ.k djrh gaS tks dbZ jksxk.kqvksa dks u"V dj nsrk gSA

'olu ra=k vkgkjuky ra=k Ropk



fVIi.kh

thofoKku

izfrj{kk tSfodh% ,d ifjp;

 350

ekWM~;wy - 5

thofoKku ds mHkjrs {ks=k fofHkUu vaxksa dh (,fiFkhfy;eh) ijr % 'olu iFk] vkgkj iFk] ew=k tuu iFk esa ckgjh
,fiFkhfy;eh ijr gksrh gS tks ,d j{kh 'ys"eh ijr ls <dh jgrh gSA 'olu {ks=k dh
,fiFkhfy;eh ijr dks <dus okys i{ekHk yxkrkj Åij dh rjiQ uklkxzluh dh vksj xfr djrs
gSa vkSj bl izdkj os d.kksa vkSj jksxk.kqvksa dks ckgj fudkyrs jgrs gSaA ,fiFkhfy;eh dksf'kdkvksa dk
lrr :i ls uohuhdj.k gksrk jgrk gS vkSj mudk fu"dklu mudh lrg ij iQals jksxk.kqvksa dks
Hkh fu"dkflr dj nsrk gSA

'kkjhfjd lzko % 'kjhj ds lzko tSls ilhuk o us=k lzko jksxk.kqvksa dks nwj Hkxk, j[krs gSaA vU;
nsgrjy inkFkks± esa Hkh ,sls v.kq ekStwn gksrs gSa tks cSDVhfj;kuk'kh (thok.kquk'kh) gksrs gSa] vFkkZr~ os
cSDVhfj;k dks ekjus esa leFkZ gksrs gSaA mnkgj.k ds fy, 'kqØ&rjy esa LiekZbu] tBj jl esa
gkbMªksDyksfjd vEy vkfn)

;fn thok.kq 'kjhj ds 'kkjhfjd ckèkk&ra=k ls cpdj 'kjhj esa ços'k dj Hkh tkrs gSa rks nwljs nks eq[;
çfrj{kk&ra=k viuk&viuk dke l¡Hkky ysrs gSa& Hk{kdk.kq fØ;k vkSj foy;'khy jklk;fud
dkjdksa dk thok.kquk'kd çHkko ftUgsa lfEefyr :i ls iwjd ra=k (daIyhsesUV&ra=k) dgk tkrk
gS ftldk o.kZu uhps fd;k x;k gSA

2. Hk{kdk.kq dksf'kdk,¡

tc lw{etho ;k fuf"Ø; d.k tSls dksykbMh (Colloidal) dkcZu] Ård nzo ;k jDr izokg esa
igq¡prs gSa rks os Hk{kdk.kq dksf'kdkvksa }kjk 'kh?kzrkiwoZd fuxy dj u"V dj fn, tkrs gSaA ,slh
dksf'kdk,a ;k rks 'kkjhfjd rjy inkFkks± esa lapkfjr gksrh jgrh gSa ;k dqN Årdksa esa vkc¼ gks tkrh
gSA ;g ?kVuk Hk{kdk.kqfØ;k ;k dksf'kdk'ku (dksf'kdk + v'ku) Hk{kd dksf'kdk fØ;k
(Phagocytosis) dgykrh gS ('kkfCnd :i ls dksf'kdkvksa }kjk Hk{k.k)A lw{ethoksa dk fuxyk
tkuk] vkSj u"V fd;k tkuk vFkok ipk fy;k tkuk nks eq[; çdkj dh dksf'kdkvksa }kjk fd;k
tkrk gS ftUgsa lw{e Hk{kdk.kq (ekbØksiQkt+] dqN Losr #f/j dksf'kdk,a) vkSj egkHk{kdk.kq
(eSØksiQ+kt ;Ñr vkSj Iyhgk esa) dgrs gSaA

lw{eHk{kdk.kq ,slh 'osr jDr dksf'kdk,a gSa ftuesa nks ;k nks ls vfèkd ikyh (lobes)

okyk dsUnzd gksrk gSA ;s vkdkj esa NksVh vkSj vYi&thoh gksrh gSaA

egkHk{kdk.kq ,ddsUnzh Hk{kd dksf'kdk,a gksrh gSa tks vkdkj esa cM+h vkSj nh?kZ thoh gksrh gSa
;s yxHkx lHkh vaxksa vkSj Årdksa esa ik;h tkrh gSaA ysfdu fo'ks"k:i ls ;s iQsiQMksa] ;Ñr o
Iyhgk esa ik;h tkrh gSaA

Hk{kdk.kq dksf'kdkvksa ds eq[; xq.k

1. ;s ckgjh vkf.od ,tsaV ds laidZ esa vkrs gh ;k ftuds laidZ esa ;s vkrs gSa mUgsa rsth
ls fuxy tkrs gSaA

2. fuxys x;s inkFkZ dks fo[kf.Mr djus ds fy;s buesa ikpd ,atkbe gksrs gSaA

3. ;s lgt vkSj mikftZr çfrj{kk ds chp dh ,d egRoiw.kZ dM+h gSA (uhps of.kZr)A
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thofoKku ds mHkjrs {ks=k4. iwjd (dkWfEIyesaV) ra=k

(iwjd ra=k) çksVhuksa dk lewg ftls dkWaIyhesUV ds uke ls tkuk tkrk gS] nwljh çkÑfrd@lgt
çfrj{kk iz.kkyh gS tksfd lw{e thoksa dks dksf'kdk'ku ds cxSj gh ekj nsrk gSA

iwjd ra=k ,d vR;ar tfVy ra=k gS ftlesa U;wuer 20 çksVhu gksrs gSaA

dqN dkWfEIyesaV ?kVdksa dks fy[kus dk rjhdk ;g gS fd vaxzsth ds 'kCn C ds ckn dksbZ ,d la[;k
fy[k nh tk,A lcls ewyHkwr o lokZfèkd ?kVd C3 gSA dkWfEIyesUV ?kVd vkSIlkWu (C36) dh
Hkk¡fr dk;Z dj ldrk gSA vkSIlkWu ,d çdkj dk jksxçfrjksèkd gS ftldk fo"kk.kqvksa ;k thok.kqvksa
ij çfrtu ls la;kstu muds Hk{kd dksf'kdkvksa }kjk fuxys tkus dks lgt cukrk gSA ,sls
izfrfiaM & lw{ethoksa dh f>Yyh dks fNnze; cukdj Hkh mudk lhèkk fouk'k dj ldrs gSaA

([k) mikftZr izfrj{kk

;g izfrj{kk ylhdk dksf'kdkvksa dh eè;LFkrk ls gksrh gS vkSj bldh fo'ks"krk gS çfrtu
fof'k"Vrk o Lej.k 'kfDrA

fdlh O;fDr esa mikftZr izfrj{kk eq[;r% fuEu nks rjhdksa ls gks ldrh gS %

1. laØe.k }kjk rkfd laØked dkjd ds fo:¼ ,saVhckWMh mRiUu gks tk;sa bls lfØ;r% mikftZr
izfrj{kk dgrs gSaA

2. ,d lfØ; :i ls izfrj{kh O;fDr ds [kwu] lhje ?kVdksa vkfn ds LFkkukarj.k }kjkA bls
fuf"Ø;r% mikftZr izfrj{kk dgrs gSaA

(i) lfØ; :i ls (lfØ;r%) mikftZr çfrj{kk

laØe.k }kjk lfØ; :i ls çkIr çfrj{kk dks nks lkekU; oxks± esa ck¡Vk tkrk gSaA

(i) dqN laØe.k tSls & fMÝFkhfj;k] dqdj [kk¡lh (Whooping cough), pspd vkSj d.kZewy'kksFk
;k xylqvk (Mumps)] vkfn lkekU;r;k thou Hkj dh çfrj{kk çnku djrs gSa] vFkkZr jksxh
,d ckj Bhd gks tkus ds i'pkr~ iqu% bl jksx ls ihfM+r ugha gksrkA

(ii) vU; jksx tSls lnhZ] Ýyw] thok.kqt isfp'k (vfrlkj) vkSj U;weksfu;k vis{kkd`r de vofèk
ds fy, çfrj{kk çnku djrs gaS] dHkh&dHkh dsoy dqN gh lIrkgksa rd ds fy;sA

([k) fuf"Ø; :i ls (fuf"Ø;r%) mikftZr çfrj{kk

;g fuEu rjhdksa ls fodflr dh tk ldrh gS %

1. izfrfiaMksa (mnkgj.kkFkZ IgG) dk LFkkukarj.k ek¡ ls vijk (Placenta) ds }kjk Hkzw.k esa

2. ek¡ dk nwèk ihus okys cPps Hkh cPps ek¡ ds nwèk ls ,saVhckWMh çkIr djrs gSaA

3. ,df=kr ekuo bE;quksXyksC;wfyu dks feyktqyk dj Hkh vusd ekeyksa esa ,saVhckWMh ds lzksr dh
Hkk¡fr dke esa fy;k tkrk gS] tSls [kljk] laØked ;Ñr'kksFk] laØe.kksa esaA

4.. ekuo bE;quksXyksC;wfyu mu jksfx;ksa dks Hkh fn;k tkrk gS] ftuesa XyksC;wfyu ,saVhckWMh fuekZ.k
esa tUetkr v{kerk gksrh gSA
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thofoKku ds mHkjrs {ks=k 31.7 lfØ; çfrj{khdj.k (Vhdkdj.k)

iqjkus tekus esa yksxksa us ns[kk fd tks yksx ,d ckj fdlh chekjh ds ckn LoLFk gks tkrs gSa muesa
ml fo'ks"k jksx dh mez Hkj iqujko`fÙk ugha gksrhA blls çfrj{khdj.k dh ladYiuk dk tUe gqvkA
,MoMZ tsuj us xks&pspd (cowpox) dk ç;ksx djds 1796 esa pspd ls çfrj{k.k dk Vhdk
çkjaHk fd;kA

Vhdkdj.k dk mn~ns'; fuf"Ø;Ñr~ dhVk.kq dks 'kjhj esa çfo"V djkuk gSA 'kjhj rc Le`fr
dksf'kdkvksa dh fof'k"V tula[;k mRiUu djrk gSA ;s Le`fr dksf'kdk,a] la[;k esa cM+h rsth ls
c<+rh gSa leku çfrtu ls iquuZohÑr laidZ }kjk vkSj laØe.k ds fo:¼ çfrj{k.k ds fy;s vfèkd
la[;k esa ,saVhckWMh mRiUu fd;s tk ldrs gSA

31.7.1 Vhds ds çdkj

rhu çeq[k çdkj ds Vhds miyCèk gSa %

1. ekjs x;s thoksa dk Vhds ds :i esa ç;ksx % mnkgj.k ds fy,] VkbiQkbM] gStk] dqdqj [kkalh]
jscht o iksfy;ksA

2. thfor ruqÑr (nqcZfyr) thoksa dk Vhds ds :i esa ç;ksx % mnkgj.k ds fy,] BCG] #csyk]
[kljk o iksfy;ksA

ruqÑr thok.kq fcuk jksx iSnk fd;s gq;s gh viuk çkÑfrd O;ogkj çdV djrs gSaA lfØ;
:i ls o`f¼ djus okys thok.kq lrr :i ls çfrtu vkiwfrZ djrs jgrs gSaA

3- VkWDlkbM Vhds % mnkgj.k ds fy,] fMÝFkhfj;k o fVVsul

VkWDlkbM (vkfoHkkHk) ,d jklk;fud o HkkSfrd :i ls ifj"Ñr vkfo"k (tho fo"k) gS
tksfd gkfudkjd ugha jg x;k gSA ysfdu bldk izfrj{kktuRo (immunogenicity) cuk
jgrk gSA

31.7.2 egRoiw.kZ Vhds – BGC, DPT vkSj MMR

BCG % cSflyks dSyesV X;wfju (dSyesV vkSj X;qfju nks oSKkfud Fks ftUgksaus ;{ek (TB) ds
Vhds ds fodkl esa ;ksxnku fn;k] mUgha ds uke ls ;g VhdkA

DPT % ,d =k;&Vhdk (izfrtu) & fMÝFkkhfj;k] fVVusl VkWDlkWbMksa vkSj ijV~;qfll (dqdqj
[kkalh– Bordella pertussis) rhu uked jksxksa ds thok.kqvksa ds fy, ,d gh VhdkA

MMR % Vhdk ([kljk] xylqvk o :csyk&Rubella dk) ,d vU; izdkj ds ruqÑr Vhds]
ftUgsa ikWfylSdjkbM Vhds dgk tkrk gS] Hkh miyCèk gSa & tSls Ýyw] eSfuautkbfVl o
U;qeksfu;kA bu Vhdksa esa thoksa ds mi;qDr izfrj{kktuh Hkkx ç;ksx fd;s tkrs gSaA

Hkfo";  ds Vhds % eysfj;k] dq"B jksx (ysizksfl)] ,UFkzSDl] ,M~lA
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thofoKku ds mHkjrs {ks=k

ikBxr ç'u 31.4

1. nks 'kkjhfjd ckèkkvksa ds uke crkb, ;k 'kjhj ds nks HkkSfrd vojks/ksa ds uke crkb;sA

............................................................................................................................

2. egkHk{kdk.kq dkSu&ls rhu vaxksa esa cM+h la[;k esa ik;s tkrs gSa %

(i) ..................................................................................................................

(ii) ..................................................................................................................

(iii) ..................................................................................................................

3. fuEu esa ls çR;sd ds nks&nks mnkgj.k nhft, %

(d) ekjs x;s thoksa ds Vhds

......................................................................................................................

([k) thfor ruqÑr thoksa ds Vhds

......................................................................................................................

(x)  VkWDlkWbM Vhds

......................................................................................................................

vkius D;k lh[kk

'kjhj esa vusdksa çdkj dh çfrj{kk iz.kkfy;k¡ gSaA izfrj{kk&ra=k laØe.kksa ls] gekjs 'kjhj dh j{kk
djrk gSA

izfrj{kk&ra=k dksf'kdkvksa] Årdksa o foy;'khy dkjdksa dk tfVy ra=k gS tks vkil esa
lfUudV leUo; esa dk;Z djrs gSa %

Fkkbel o vfLFkeTtk dsUnzh; ;k çkFkfed vFkok izeq[k ylhdk&vax gSA

ylhdk.kq tks çfrj{k.k djus okyh izeq[k dksf'kdk,a gSa] nks çdkj dh gksrh gS % B-ylhdk.kq
o T-ylhdk.kq

B–dksf'kdk,a IyST+ek&dksf'kdkvksa esa :ikarfjr gksrh gSa tks ,saVhckWMh cukrh gSaA

^^ijk;k** v.kq tks vuqj{k.k çfrfØ;k çkjaHk djrk gS mls çfrtu dgrs gSaA

,saVhckWMh (bE;quksXyksC;wfyu) ik¡p çdkj ds gksrs gSa ftuesa IgG dh vfèkdre lkanzrk ik;h
tkrh gSA
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thofoKku ds mHkjrs {ks=k izfrj{kk&vuqfØ;k,¡ nks çdkj dh gksrh gSa & fof'k"V vkSj xSj&fof'k"V

fof'k"V izfrj{kk vuqfØ;k,¡ ;k rks dksf'kdk ekfè;r ;k ,saVhckWMh (V~;weksjy) ekfè;r gksrh gSaA

izfrj{kk nks izdkj dh gksrh gSa& izkÑfrd (;k lgt) vkSj mikftZrA

Vhdkdj.k ,d çdkj dh lfØ; :i ls çkIr dh x;h izfrj{kk gSA

Vhds rhu çdkj ds gksrs gSa & (i) e`r thoksa dk Vhds ds :i esa ç;ksx (ii) thfor nqcZfyr
(ruqÑr) thoksa dk Vhds ds :i esa ç;ksx vkSj (iii) VkWDlkbM ds Vhds

ikBkar ç'u

1. izfrj{kk dh ifjHkk"kk fyf[k,A

2. gekjs 'kjhj esa dk;Z dj jgs dk;Zdkjh eq[; çfrj{kh&ra=k dkSu&dkSu ls gS\

3. ^^çfrj{kh&ra=k dksf'kdkvksa] Årdksa o foy;'khy dkjdksa dk ,d tfVy ra=k gS** bl dFku
dh iqf"V djsaA

4. izfrfiaM (,saVhckWMh) mRifr dh çfØ;k dk o.kZu djsaA

5. T-dksf'kdkvksa ds eq[; dk;kZsa dh lwph cuk,aA

6. izfrfiaM (,saVhckWMh) dh lajpuk dk ,d ;kstukc¼ vkjs[k [khapsA

7. izeq[k 'kkjhfjd ckèkk;sa dkSu&dkSu lh gSa\

8. Hk{kdk.kq dksf'kdkvksa ds egRoiw.kZ y{k.kksa dk o.kZu dhft,A lfØ; :i ls vftZr izfrj{kk
o fuf"Ø; :i ls vftZr izfrj{kk esa ,d eq[; varj crk,aA

9. fuf"Ø; :i ls (fuf"Ø;r%) mikftZr izfrj{kk vkSj lfØ;r% mikftZr izfrj{kk ds ,d eq[;
varj crkb;sA

10. nqcZyhdj.k (ruwdj.k) dh çfØ;k dh ifjHkk"kk nsaA

11- nks VkWDlkbM Vhdksa ds uke crk;saA

12. fuEu 'kCnksa ds iwjs&iwjs uke fyf[k, %

(i) BCG (ii) DPT (iii) MMR

ikBkar ç'uksa ds mÙkj

31.1 1. ,MoMZ tsuj

2. O;kid :i ls izfrj{kh; j{kk rhu dk;Z djrk gS%

(i) lw{ethoksa ds fo:¼ lqj{kk]

(ii) leLFkkiu (gkseksbvksLVSfll) vFkkZr~ {kfrxzLr (vfØ;k'khy) dksf'kdkvksa dk
fu"dklu djds lkekU; fLFkfr cgky j[kuk]
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thofoKku ds mHkjrs {ks=k(iii) mRifjofrZr dksf'kdkvksa dh fuxjkuh vFkkZr~ mudh igpku djds mudk
fouk'k]

3. izfrj{kk&ra=k ds laxBu o dk;kZsa dk vè;;u

31.2 1. (i) dsUnzh; ;k çkFkfed ylhdkHk&vax

(ii) ifjèkh; ;k f}rh;d (xkS.k) ylhdkHk vax

2. cjlk iQSczfl;l (iSQfczfl;k&iziqVh)

3. B-dksf'kdkvksa ds eq[; dk;Z

(i) ,saVhckWMh ekfè;r çfrj{kk vuqfØ;k çkjaHk djuk

(ii) IyST+ek dksf'kdkvksa esa LFkkukarj.k tks izfrfiaMksa dk lzo.k djrh gSA

4. IyST+ek dksf'kdk,a@ B-dksf'kdk,a

5. B-dksf'kdkvksa }kjk vuqfØ;k esa o`f¼ djuk ftlls ,saVhckWMh dh mRifr gksrh gS vkSj
nwljh T-dksf'kdk,a lfØ; gksrh gSaA

31.3 1. ,ihVksi

2. ik¡p

3. bE;quksXyksC;qfyu

4. dksf'kdk ekfè;r çfrj{kk vuqfØ;k

31.4 1 (i) Ropk

(ii) 'olu&ra=k dh midyk&dksf'kdk dh ijr

2. (i) iQsiQM+k

(ii) ;Ñr

(iii) Iyhgk

3. (i) Vk;iQkbM Vhdk] ijVqfll Vhdk

(ii) ch-lh-th- (BCG)] :csyk Vhds

(iii) fMÝFkhfj;k dk Vhdk] fVVusl dk Vhdk



liQyrk dh xkFkk,¡

dkO;k ek/ou
ukekadu la[;k  : 090008103065

dkO;k ek/ou ey;kye fiQYe txr dh ,d vR;ar lEekfur vfHkus=kh gSA ,d cky
dykdkj ds :i esa viuh igyh fiQYe djus okyh dkO;k us ey;kfy;ksa ds ân;ksa esa tYn
gh ,d txg cuk yhA fiQj Hkh mUgsa bl lc ds fy, ekè;fed Lrj ij Ldwy NksM+uk iM+kA
vU; cgqr ls yksxksa dh rjg] mUgksaus Hkh dkWyst fMxzh izkIr djus dk LoIu ns[kk FkkA dkO;k
dks jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) esa nkf[kyk ysus dh izsj.kk feyh vkSj

os ey;kye ekè;e esa mPprj ekè;fed Lrj dh ijh{kk ds fy, cSBh vkSj liQy gqbZA os dgrh gSa fd ;g liQyrk
mUgsa vklkuh ls izkIr ugha gqbZA

eqDr fo|ky;h f'k{kk iz.kkyh dks vkHkkj fd dkO;k ek/ou vc ,e-th- fo'ofo|ky;] dksV~Vk;e] dsjy ls ch-dkWe
eas iathd`r gSA

x.ks'k
ukekadu la[;k % ekè;fed ikB~;Øe : 25001292005
mPprj ekè;fed ikB~;Øe : 250012103570

x.ks'k us ,uvkbZvks,l dk ekè;fed ikB~;Øe izFke Js.kh ls mÙkh.kZ fd;k vkSj vc mlus
mPprj ekè;fed ikB~;Øe ds pkj fo"k;ksa dh ijh{kk nh gSA x.ks'k vU; f'k{kkfFkZ;ksa ls vyx
gS D;ksafd mls gM~Mh ds laØe.k dk xaHkhj vYlj gSA bl jksx dk dksbZ mipkj ugha gS] mldh
dej ls uhps dk Hkkx lgh <ax ls fodflr ugha gks ik;k gSA ,d LFkku ls nwljs LFkku ij tkus

ds fy, mls mBkdj ys tkuk iM+rk gSA

;|fi mlds ifjokj ds lnL;ksa vkSj izeq[k v{kerk vk;qDr dh lgk;rk ls mlus ,d futh vH;FkhZ ds :i esa loZ
f'k{kk vfHk;ku ds ,d f'k{kkFkhZ ds :i esa viuk ukekadu djk;kA bl fLFkfr eas ,uvkbZvks,l us mls viuh xfr ls
i<+us vkSj ØsfMV lap;u dh lqfo/k nsdj lgk;rk dhA og viuh ilan ds fo"k; Hkh i<+ ldrk Fkk vkSj mls vius
?kj ls gh ijh{kk nsus dh vuqefr Hkh nh xbZA dsUnz 'kkflr izns'k paMhx<+ us mls vuqf'k{kdksa dh lqfo/k iznku djkbZ]
tks mls xf.kr vkSj foKku i<+krs gSaA

/eZ eas vR;f/d #fp ds dkj.k]mlus fofHkUu iqjk.k] jkek;.k i<+s gSa ftuls mls vR;f/d vkarfjd cy izkIr gqvk
gSA

x.ks'k vkxs i<+kbZ ds fy, n<̀+ fu'p;h gS vkSj ,uvkbZvks,l viuk mPprj ekè;fed ikB~;Øe djus ds ckn dEI;wVj
lkbZal esa ,d ikB~;Øe djuk pkgrk gSA
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iz'u i=k izk:i
fo"k;% thofoKku d{kk% mPprj ekè;fed
iw.kk±d% 80 le;kof/% 03 ?kaVs

1. fodYi okj vad fooj.k

mís'; vad dqy vadksa dk izfr'kr

KkukRed 20 25
cks/kRed 36 45
iz;ksxkRed ,oa dkS'ky 24 30
dqy 80 100

2. iz'uokj vad fooj.k
iz'uksa dk izdkj vad × iz'uksa dh la[;k fu/kZfjr vad
fucU/ 6 × 4 24
y?kq mÙkjh; I (SAI) 4 × 6 24
y?kq mÙkjh; II (SAII) 2 × 12 24
cgq fodYih; (MCQ) 1 × 8 8

dqy 30 iz'u 80 vad

3. lkexzh ds vuqlkj vad fooj.k

ekWM~;wy la[;k ekWM~;wy dk uke vad

1 fofo/rk rFkk thou dk fodkl 12
2 fofo/rk rFkk thou dk fodkl ,oa izdk;Z 26
3 tuu ,oa vkuqoaf'kdh 22
4 i;kZoj.k ,oa LokLF; 13
5 thofoKku ds mHkjrs {ks=k 07

dqy vad 80

4. dfBukbZ Lrj
ljy vkSlr dfBu dqy

izfr'kr fooj.k 25% 45% 30% 100%
vad vkcafVr 20 36 24 80
iz'uksa dh la[;k 6 14 10 30

5. le; izca/u

iz'uksa dk izdkj dqy fu/kZfjr le; 180 feuV

fucU/ 60
y?kq mÙkjh; I (SAI) 60
y?kq mÙkjh; II (SAII) 25
cgq fodYih; (MCQ) 15
ikBu ,oa iqujh{k.k 20
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izn'kZ (uewus osQ) iz'u&i=k

thofoKku (mPprj ekè;fed)

1- osQoy og (izkf.k) txr ftlosQ varxZr fcuk lqLi"V osaQnzd okys ,d&dksf'kdh; tho vkrs gSaA 1

(d) thok.kq ([k) eksusjk

(x) izksVksfLVLVk (?k) vlheosaQnzdh (izksoSQfj;ksV)

2- vyo.k ty eNfy;k¡ ,seksuksVsfyd gksrh gSaa blfy, ew=k dks fudkyus dh vko';drk gksrh gSA1

(d) i;kZIr ek=kk esa ty ([k) cgqr de ek=kk esa ty

(x) lkekU; ek=kk esa ty (?k) ty fcYoqQy gh ugha

3- og la?k ftlesa ekuo osQ lkFk&lkFk oaQxk:] pexknM+ vkSj ck?k vkrs gSaA 1

(d) ofVZczsVk ([k) ,sfuesfy;k

(x) dkWMsZVk (?k) dkfuZoksjk

4- iqa?kkuh (,sUFksjhfM;k) vkSj L=khèkkuh (vkfoZQxksfu;k) gSaµ 1

(d) czk;ksiQkbVksa osQ uj vkSj eknk ySafxd vax ftlesa ;qXedksn~fHkn (xSfeVksiQkbV) eq[; dk; osQ :i
esa gSaA

([k) czk;ksiQkbVksa osQ eknk vkSj uj ySafxd vax ftlesa iwfrthoh (lSizksiQkbV) eq[; dk; osQ :i esa
gSaA

(x) muosQ ;qXedksn~fHknksa (xSehVkiQkbVksa) esa VsfjMksiQkbVksa osQ chtk.kq

(?k) czk;ksiQkbVksa vkSj VsfjMksiQkbVksa nksuksa osQ eq[; ikni dk; dh nks voLFkk,¡ (isQt)

5- eqoqQyd (tsE;wy) D;k gS\

(d) Liatksa esa ySafxd tuu osQ fy, tuudk;

([k) ikni chtk.kq tks izfrowQy ekSle voLFkkvksa dks >sy ldrs gSaA

(x) Liatksa dh ,d izdkj dh oaQfVdk,¡ (LihD;wyl)

(?k) Liatksa esa vaySafxd tuu osQ fy, tuudk;

6- chVh (Bt) iQlysa gksrh gSa %

(d) ikjthuh (Vªkaltsfud) iQlysa

([k) og iQlysa ftu ij cSflyl Fkwfju ft,fUll fifVdk,¡ (xkWy) cukrh gSaA

(x) ladj iQlysa

(?k) iQlysa tks ihM+dukf'k;ksa dks jksdrh (izfrjksèk) djrh gSaA
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7- ,d uj f'k'kq dk tUe vfrfjDr x-xq.klw=k lfgr gqvkA

(d) VuZj ([k) DykbusisQYVj

([k) ikjfyaxh (x) eaxksy

8- uhps fn, x, ukbVªkstu pozQ osQ fjDr Hkkx esa Hkjsa

e`nk ukbVªsV

ok;qeaMyh; ukbVªkstu

f'kach ;k iQyhnkj ikni

(d) f'kach (iQyhnkj) ikniksa dh tM+ksa ls fpid ukbVªhdkjh thok.kq

([k) e`nk esa ukbVªhdkjh thok.kq

(x) iQyhnkj ikniksa dh tM+ (ewy)& xzaafFkdkvksa esa ekStwn ukbVªkstu ;kSfxdhdj.k thok.kq

(?k) e`nk esa ekStwn ukbVªkstu ;kSfxdhdj.k thok.kq

9- dkcZu pozQ ls lEc¼ pkj izfozQ;kvksa dks fy[ksaA dkcZu pozQ ij ouhdj.k vkSj fuoZuhdj.k osQ ,d&,d
izHkko dh ppkZ djsaA

10- ok"iksRltZu (Vªkalfijs'ku) vkSj fcanqlzko (xV~Vs'ku) osQ chp nks&nks varj dh ppkZ djsaA

11- frypV~Vk osQ raf=kdkra=k dh rqyuk ekuo raf=kdkra=k ls fuEu lanHkZ esa djsaA

(d) 'kjhj esa bldh (vo) fLFkfr (i`"Bh;@vèkj)

([k) 'kh"kZ] o{k vkSj mnj esa ekStwn blosQ Hkkx (va'k)

12- vaMksRlxZ (vksoqys'ku) gksus ij xzkiQh; iqVd dks D;k gks tkrk gS\ vaMksRlxZ osQ igys vkSj ckn esa
blls fudyus okys gkeksZu dks uke cuk,¡A

13- cgqHkzw.krk dk vFkZ ,d chtkaM esa nks ;k nks ls vfèkd Hkzw.kksa dk cuuk gksrk gSA bldk oxhZdj.k
fonyu cgqHkwz.krk vkSj viLFkkfud (,MosafVo) cgqHkzw.krk esa bl vkèkkj ij fd;k tkrk gS fd nwljs
(f}rh;) Hkwz.k dk fuekZ.k fdl dksf'kdk ls gqvk gSA varj Li"V djsaA

14- lgt vkSj mikftZr izfrj{kk osQ chp nks&nks varj crk,¡A

15- izfrtu osQ fy, ^dksf'kdk ekfè;r vuqfozQ;k dk vFkZ D;k gS\ ;g vkSj rjy (g~;weksjy) vuqfozQ;k
ls fdl izdkj fHkUu gS\
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16- FkSyslhfe;k ,d vkuqoaf'kd fodkj gSA fuEu fodkj fdl izdkj osQ gSa\

(d) vkS"kèk fuHkZjrk ([k) ?ksa?kk (xyx.M)

(x) HIV &,M~l (,p vkbZ oh& ,M~l) (?k) o.kk±Uèkrk

17- ,d iq=k vkSj iq=kh o.kk±Uèk iSnk gq,A buosQ firk Hkh o.kk±Uèk Fks ysfdu ekrk lkekU; n`f"V okyh FkhA
bl fLFkfr dks n'kkZus osQ fy, Lor% iw.kZ O;k[;k iw.kZ roZQ izLrqr djsaA

18- ,d cM+h (Hkkjh) 'kY;fozQ;k (ltZjh) osQ ckn jksxh dks vius vkgkj esa vfèkd ek=kk esa izksVhu vkSj
yksg (vk;ju) ysus dh lykg nh xbZA dkj.k Li"V djsa vksj izR;sd dk ,d&,d Ïksr inkFkZ crk,¡A

19- thok'e b±èku dh vis{kk ^tSoxSl* (ck;ksxSl) dks vfèkd vPNk b±èku ekuk tkrk gSA mlosQ dksbZ nks
ykHk Li"V djsaA

20- ,d oSKkfud us fdlh 'kkd esa ,d jklk;fud inkFkZ dh mifLFkfr dk irk yxk;k ftlesa vkS"kèkh;
xq.k FksA mlosQ fe=k us dgk ^tSo pkS;Z (ck;ks&ikbjslh) dk;Z ls lkoèkku jgsa rFkk tSo ,dLo (isVsUV)
osQ fy, vkosnu djsa*A fe=k osQ }kjk tSo pkS;Z vkSj tSo isVsUV dgs tkus dk vFkZ D;k FkkA

21- (d) Lora=k vi;wgu dk fu;e cuk,¡A

([k) igys oxZ dh lgk;rk ls Li"V djsa fd esUMy us Lora=k viO;wgu dk fu;e oSQls fudkyk\

(x) fdlh ,d fLFkfr dk o.kZu djas tgk¡ ;g fu;e ykxw ugha gksrkA

22- vkjs[k (fp=k) ty dh xfr osQ fofoèk ifFkdkvksa dks n'kkZrk gSA fuEu ls fdl izdkj dh ifFkdk
dk irk pyrk gS% (i) irys ck.k (rhj) (ii) vkPNkfnr ck.kA nksuksa ifFkdkvksa esa varj Li"V djsaA

23- fdl izdkj is'kh osQ laoqQfpr vkSj f'kfFky gksus osQ dkj.k lapyu fozQ;k gksrh gS\ Li"V djsaA

24- ,d O;fDr dk jDrnkc ?kVrk tk jgk FkkA vius fe=k dks jsfuu&,asftvksVasflu dh Hkwfedk crk,¡ ftlosQ
dkj.k mldk jDrnkc c<+dj lkekU; fLFkfr esa vk x;sA

25- efgykvksa osQ lanHkZ esa izlo] vaMksRlxZ vkSj jksi.k tuu lacaèkh fozQ;k osQ rduhdh 'kCn gSaA

(i) bu fozQ;kvksa osQ gksus osQ vuqozQe esa bUgsa fy[ksaA

(ii) izR;sd dk vFkZ ,d&,d okD; esa izdV djsaA

26- vkiosQ fe=kksa dk vkxzg gS fd xksyo`Qfe vkSj osaQpqvk brus vln`'; ugha gSa fd mUgasa vyx&vyx
la?kksa esa j[kk tk,A vius fe=kksa dks muosQ nks cgqr fHkUu&fHkUu vfey{k.kksa dh rqyuk djrs gq, vk'oLr
djsaA nksuksa osQ la?kksa dk uke crk,¡ vkSj izR;sd la?k dk ,d izeq[k y{k.k crk,¡A

27- euq";ksa] if{k;ksa vkSj e/qefD[k;ksa esa fyax fuèkkZj.k osQ nks foijhr y{k.kksa dks crk,¡A

28- ikSèkk?kj (xzhu gkmQl) xSlksa osQ dkj.k vEy o"kkZ o oSf'od rkiu gksrk gSA bu nksuksa ifj?kVukvksa esa
D;k varj gS\ fo'ks"k izdkj ikSèkk?kj xSlksa ls vkstksu ijr esa tks ifjorZu gksrk gS ml ij fVIi.kh
djsaA

29- MkfoZu osQ izko`Qfrd oj.k osQ fl¼kar osQ eq[; y{k.kksa dks fy[ksaA uoMkfoZuokn D;k gS\

30- (i) izdk'k la'ys"k.k dks ifjHkkf"kr djsa rFkk blosQ fy, ,d lkekU; larqfyr lehdj.k nsaA

(ii)dkfYou pozQ dh O;k[;k pkj pj.kksa esa djsaa ;k fp=k }kjk dkfYou pozQ ds fofHkUu pj.k le>k,¡A
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vad ;kstuk
1- ([k) 1

2- (d) 1

3- (x) 1

4- (d) 1

5- (?k) 1

6- (d) 1

7- ([k) 1

8- ukbVªkstu fLFkjhdj.k thok.kq

9- 'olu] izdk'kla'ys"k.k] thok'e baèkuksa dks tykuk (ngu)] vi?kVu (lthoksa dk) 1/2 × 4 = 2

10-

okLiksRltZu fcanqÏko

ok"i osQ :i esa ty&gkfu ty fcanqq osQ :i esa

------ }kjk tyjaèkzksa }kjk

fnu esa@mPp rki jkr esa@fuEu rki ij

ty gkfu esa dksbZ [kfut ugha ty esa gkfu esa [kfutksa dh mifLFkfr

dksbZ nks 1+1=2

11-

frypV~Vk ekuo

vèkj i`"B

izefLr"d xqfPNdk] xqfPNdk] mnjh; efLr"d es: jTtq] es: jTtq
xqfPNdk 1+1=2

12- vaMk fudyk tkrk gS ihr fiaM (dkiZl Y;wfV;e) igys ,sLVªkstu dk fuekZ.k djrk gS_ (vkSj ckn)
esa izkstsLVsjkWu ½ × 4=2

13- fonyu% ;qXeut foHkkftr gksrk gS vkSj izR;sd dksf'kdk ls vyx&vyx Hkwz.k dk fuekZ.k gksrk gSA

viLFkfud% Hkzw.k dks'k dh vU; dksf'kdk,¡@lgk; dksf'kdk,¡@izfrO;klkar (,sUVhiksMy) dksf'kdk,¡
foHkkftr gksrh gSa vkSj Hkwz.k dk fuekZ.k gksrk gSA 1+1=2
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14- lgt mitfr

izko`Qfrd izfrj{kk fozQ;kfofèk tks ylhdk.kqvksa osQ ekè;e ls izfrtu ls
jksxk.kqvksa osQ izos'k dks jksdrh gS izfrfozQ;k dj

lkekU; 'kjhj lrg osQ ekè;e gksdj] izfrtu fof'k"Vrk
Hk{kdk.kq Ïko vkfnA lkekU; jksdFkke
dksbZ fof'k"Vrk ugha

Le`fr ugha Le`fr

(dksbZ nks varj) ½ × 4=2

15- dksf'kdk ekfè;r vuqfozQ;k gkseksZu lacaèkh vuqfozQ;k

(dksf'kdk vkfo"kh) T dksf'kdk vkSj dksf'kdkvksa }kjk Ïkfor izfrdk;ksa osQ
izko`Qfrd ekjd dksf'kdk }kjk ekè;e ls

vkarj dksf'kdh; fo"kk.kqvksa vkSj oSaQlj varjdksf'kdh; rjy esa thok.kqvksa vkSj
dksf'kdkvksa osQ izfr izfrj{kk fo"kk.kqvksa osQ izfr eq[; laj{k.k

½ × 4=2

16- (d) O;lu fodkj

([k) deh@gkekZsu lacaèkh fodkj

(x) fo"kk.kqoh; (;k fo"kk.kqd) lapkjh

(?k) vkuqokaf'kd@vkuqoaf'kdrk ½ × 4=2

17- firk (XCY) (ekrk)
(o.kk±Uèk) (okgd)

F1 XCXC XCX XCX XY

o.kk±U/ nqfgrk nqfgrk (iq=kh) lkekU; o.kk±Uèk iq=k lkekU; n`f"V iq=k
;k iq=kh n`f"V ;qDr (okgd)

ekrk&firk thuiz:ih = 1 + 1

larfr thuiz:ih = ½ × 4

18- izksVhu % 'kY; fozQ;k osQ i'pkr~ LokLF; ykHk osQ nkSjku 'kjhj&fuekZ.k osQ fy, vko';d [kkn~;

Ïksr % nky] eVj lse] lks;kchu] puk (dksbZ ,d)

yksg % pw¡fd ;g (gheksXyksfcu) v.kq dk Hkkx gS vr% :fèkj fuekZ.k djrk gSA

Ïksr % ;o`Qr] iRrsokyh lfCt;k¡ tSls ikyd] vaMk] 'khjk (eksySlst)] vukt] ew¡xiQyh] (dksbZ ,d)
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19- ykxr izHkkoh ;kuh de dherokyh (lLrh) ikfj&fgrS"kh (i;kZoj.k dks uqqdlku u djus okyk) tSls
iqu%pfozQrk tSo&vif'k"V ls SO2 ln`'; xSlsa ugha fudyrh gSa (dksbZ nks)A

20- tSopkS;Z dk vFkZ gS tc dksbZ vU; ns'k fcuk vuqefr fy, fdlh ns'k ds ykHknk;d vkfo"dkj dk
mi;ksx djus yxsA tSo ,dLo (ck;ksisVsUV) fdlh fo'ks"k izdkj osQ vkfo"dkj osQ fy, ,d izdkj
dk dkihjkbV gSA tks ljdkj }kjk iatho`Qr gksrk gS rkfd fcuk mlls vuqefr fy, dksbZ nwljk bldk
mi;ksx ugha dj ldrk gSA

21- nks y{k.kksa dh oa'kkxfr esa nks fofHkUu y{k.kksa ds thu Lora=k :i ls larfr esa pys tkrs gSaaA

;qXedksa esa yEcs Tr Tr tr tr

ikni vkSj yky
iq"iksa ds fy, thusa

TR TTRR yack yky TTRr yack yky TtRR yack yky TtRr yack yky

tr TTRr yack yky TTrr yky lisQn TtRr yack yky Ttrr yack lisQn

tR TrRR yack yky TtRr yky yack ttRR okeu yky ttRr okeu yky

tr TtRr yack yky Ttrr yack lisQn ttRr okeu yky ttrr okeu lisQn

1 vadµ fu;e crkus osQ fy,

1 vadµ ;qXed lgh&lgh fy[kus osQ fy,

1 vadµ y{k.kiz:i lgh&lgh fy[kus osQ fy,

1 vadµ 9% 3% 3% 1 vuqikr fudkyus osQ fy, (9 yack yky] 3 okeu yky] 3 yack lisQn 1
okeu lisQn)

22- eksVk ck.k µ layod (flEIykLV) ifFkdk]

iryk ck.k µ viyod (,siksIykLV) ifFkdk

layod ifFkdk µ dksf'kdk nzO; gksdj lapyu

viyod ifFkdk µ dksf'kdk fHkfRr vkSj varjdksf'kdh; vodk'k gksdj 1 × 4=4

23- míhiu gksrk gS oSQfYl;e izR;sd fif'krka'k (lkdksZfe;j) osQ is'khnzO; tkfydk esa pyk tkrk gSA fif'krka'k
A cSaM osQ is'khrarqvksa osQ laoqaQpu osQ dkj.k NksVk gks tkrk gSA cS.M vifjofrZr jg tkrk gSA lHkh
fif'krka'k ,d gh le; laoqQfpr gksrs gSa_ is'kh laoqQfpr gks tkrh gSA f'kfFkyu dh fLFkfr esa bldk
foijhr dk;Z gksrk gSA ½ × 8=4

24- xqPNklu (tDlVkXykses:yj) dksf'kdkvksa ls jsfuu dk Ïo.k gksrk gS_ tks ,asftvksaVsfUlu I ij dk;Z
djrk gS_ bls ,saftvksVsaflu II esa ifjofrZr dj nsrk gS_ ;g vfèko`Dd oYoqQV (,fMªuy dkVsZl) ij
dk;Z djrk gS_ ,YMksLVksjkWu Ïkfor gksrk gS_ blosQ dkj.k :fèkj okfgdk,¡ yo.k osQ fy, ikjxE;
gks tkrh gSaA ijklj.k osQ dkj.k yo.k osQ ckn ty pyk tkrk gS_ :fèkj dk vk;ru c<+ tkrk gS_
jDrnkc c<+ tkrk gS vkSj lkekU; gks tkrk gSA ½ × 8=4
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25- vuqozQe% vaMksRlxZ (vaMks dk fudyuk)] jksi.k] izlo

izlo% vkWDlhtu uked gkeksZu osQ izHkko ls xHkkZ'k; dk laoqQpu gksrk gS] ftlosQ dkj.k iw.kZr% fufeZr
xHkZ (iQhVl) ckgj tk tkrk gSA

jksi.k% vaMk iSQyksih; ufydk esa fu"ksfpr gksrk gS vkSj ;qXeut (tk;xksV)foHkkftr gksdj dksjdiqVh
rd fuekZ.k djrk gSA

dksjdiqVh LFkwy (eksVk) xHkkZ'k; var%Lrj (xHkkZ'k; dh Hkhrjh fHkfRr) ls fpid dj vkxs c<+rk jgrk
gSA

vaMksRlxZ% vaMk xzkiQh;iqVd ls eksfpr gks tkrk gS ekspu dk dk;Z LH  ;k ihrfiaMhdj (Y;wfVukbftax)
gkeksZu osQ izHkko ls gksrk gSA

lgh vuqozQe osQ fy, µ 1

izlo osQ fy, vad µ ½×2

jksi.k osQ fy, µ ½× 2

vaMksRlxZ osQ fy, µ ½× 2 4 vad

26- osaQpqvk µ la?k ,susfyMk 1+1=2

xksyo`Qfe µ la?k ,sLosQyfeUFkht

nksuksa esa varj n'kkZus okyh vfHky{k.ksa 2

osaQpqvk µ [kafMr (;k l[kaM)

i;kZf.kdk (DykbVsye) mifLFkr] 'kwd (lhVk) mifLFkr] (dksbZ nks)

xksyo`Qfe% fpduk csyukdkj 'kjhj ySafxd f}:irk (MkbekSjfiQT+e) ½ × 4=2

foHksnudkjh&y{k.k

la?k ,susfyM+kµl[kaM 'kjhj ;k dksbZ vU;

la?k ,sLosQyfeUFkhtµvar%ijthoh ;k dksbZ vU; 1+1=2

6 vad

27- ekuoksa

xq.klw=kh vk/kj% le;qXedh (gkseksxSesfVd) L=kh (efgyk) (XX) vkSj fo"ke;qXedh iq:"k (XY)
;qXedksa osQ feyus (la;kstu) ls XX yM+dh (iq=kh) vkSj XY yM+dk (iq=k) iSnk gksrk gSA

if{k;ksa

xq.klw=kh vkèkkj% fo"ke;qXedh eknk (ZW) vkSj le;qXedh uj (WW) eknkvksa osQ feyus osQ ZW
eknk larfr vkSj WW uj larfr iSnk gksrk gSA

e/q efD[k;ka

xq.klw=kh; vkèkkj% uj vxqf.kr ,oa eknk f}xqf.kr vfu"ksfpr vaMksa ls vfu"ksdtuu (ikFksZukstsusfll) }kjk
uj efD[;ksa dh mRiknu djrs gSa_ tcfd fu"ksfpr vaMks ls eknk efD[k;ka mRiUu gksrh gSaA

2 × 3=6
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28- vEyh; o"kkZ

CO2, SO2 ,oa tSlh ikSèkk?kj (xzhu gkml) xSlsa ok;q esa fu?keu ty esa ?kqy tkrh gSa] vkSj dkcksZfud
vEy] lYiQ;wfjd vEy ,oa ukbfVªd vEy dk fuekZ.k djrh gSa] tks o"kkZ osQ :i esa i`Foh ij fxjrk
gSA

oSf'od rkiu% xzhu gkml xSlsa fo'ks"kr% CO2 i`Foh ls iqu% fofdfjr nh?kZ rjaxnSè;Z dh lw;Z dh
fdj.kksa dks iaQlkrh (trap) gSaA ;g i`Foh osQ rki dks c<+krk gS vkSj ^oSf'od rkiu* osQ fy, mÙkjnk;h
gSA

vkstksu fNnz (Ozone hole)% ls fudyh Dyksfou] i;kZoj.k osQ viuh mQapkbZ;ksa esa fufeZr vkstksu
ijr dk vi{k; djrk gS vkSj bl izdkj cus fNnz le jpuk ls lw;Z dk fofdj.k i`Foh ij izos'k
dj tkrk gSA 2×3=6

29- MkfoZu dk fl¼kUr

lHkh iztkfr;ksa esa tUe dh vR;fèkd {kerk osQ dkj.k&tula[;k esa csrgk'kk o`f¼ (over-popolation)
vfLrRo osQ fy, la?k"kZ tho la[;k dh O;f"V;ksa esa fofoèkrk

izko`Qfrd osQ dkj.k loksZÙke dh vfrthfork lqfuf'pr gksrh gSA

loksZÙke i;kZoj.k osQ fy, lokZfèkd vuqowQfyr gksrk gSA 1×4

uo&MkfoZu okn%

vkuqoaf'kdh esa izxfr osQ vk/kj ij MkfoZu dk fl¼kar ;g dgus osQ fy, ifjofrZr fd;k x;k gS
fd tho la[;k dk fudlk fofoèkrk ,oa izko`Qfrd oj.k dh vU;ksU; fozQ;k osQ iQyLo:i gksrk gS
vkSj ifj.kker% foHksfnr tuu lEiUu gksrk gSA 2

4 + 2 = 6

30- og vfHkfozQ;k ftlesa gfjr ikni izdk'k vkSj i.kZgfjr (DyksjksfiQy) dh mifLFkfr esa ty ,d dkcZu
MkbZvkWDlkbM dk la;kstu dj dkcksZgkbMªsVksa dk fuekZ.k djrs gSaA vkSj O2 dk ekspu gksrk gSA 1

6CO2 + 12H2O →l;w  Z dk izdk'k

i.kgZ fjr
 C6H12O6 + 6H2O + 6O2 1

bl vfHkfozQ;k esa RUBP CO2 xzg.k djrk gS] rFkk A + P  ,oa NADPH dk mi;ksx djrs gq, PGA
osQ nks v.kqvksa dk fuekZ.k djrk gSA PGA Vªk;kst iQkWLisQV esa voo`Qr gks tkrk gSA ,d v.kq 'koZQjk
fufeZr gks tkrh gS vkSj RUBP iquiksfnr gks tkrk gSSA 4

vFkok

,d fp=k osQ :i esa vfHkO;Dr fd;k x;k gSA



liQyrk dh xkFkk,¡

tliky flag
ukekadu la[;k % ekè;fed & 27020212195
mPprj ekè;fed % 92279300066

tc tliky flag ds ekrk&firk nq?kZVukxzLr gq, rc mls vius ifjokj dh
lgk;rk djus ds fy, thfodk dekus gsrq 1993 eas nloha d{kk eas i<+kbZ
NksM+uh iM+hA mlus 2003 eas ,uvkbZvks,l eas ekè;fed Lrj ds ikB~;Øe
esa ukekadu djkdj iqu% viuh i<+kbZ tkjh dhA ,uvkbZvks,l iz.kkyh dh
lqfo/kvksa us mls jkstxkj ds lkFk&lkFk i<+kbZ tkjh j[kus dh lqfo/k nhA
mlus xkjesaV ,DliksVZ gkmlksa esa ,d izQhykalj ds :i eas dk;Z djrs gq,
iQS'ku fMtkbfuax esa dkS'ky izkIr fd,A

,uvkbZvks,l ls viuk mPprj ekè;fed ikB~;Øe iwjk djus ds ckn vkxs
i<+kbZ tkjh j[kus dh bPNk'kfDr ds dkj.k tliky flag us FksEl oSyh

fo'ofo|ky;] yanu eas iQS'ku eSustesaV eas rhu o"khZ; ikB~;Øe esa izos'k izkIr fd;k gSA

Jherh lq/k
ukekadu la[;k  % 27029182593

Jherh lq/k dsoy x`fg.kh ek=k Fkh ijUrq tc muds ifr dk nsgkar gks x;k
rks mUgsa fnYyh iqfyl esa ,d dkaLVscy dh ukSdjh dk izLrko fn;k x;kA rc
mUgksaus ;g ukSdjh vius ifjokj dh lgk;rk djus ds fy, Lohdkj dj yhA
lq/k us viuh i<+kbZ iwjh ugha dh Fkh] vkSj mls mlds cPpksa }kjk
,uvkbZvks,l esa izos'k ysus dh izsj.kk izkIr gqbZA rc mUgksaus vizSy 2009 esa
,uvkbZvks,l ls ekè;fed ijh{kk mÙkh.kZ dhA

lar uxj] cqjkM+h] fnYyh dh ,d fuoklh vkSj jksfg.kh U;k;ky;] fnYyh esa
rSukr  lq/k vkt viuh 'kSf{kd ;ksX;rkvksa ls vkSj vf/d vkRefo'oklh

vkSj l'kDr vuqHko dj jgh gSA
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--- pkSFkk eksM+ ----

-- rhljk eksM+ --

izfriqf"V izi=k dks vkt gh Hkja rFkk Mkd ls Hkstsa

 vfUre eksM+

nwljk eksM+



vkids lq>ko
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

D;k vkius thofoKku ds vè;;u ds fy;s dksbZ vU; iqLrd i<+h gS\          gk¡@ugha
;fn gk¡ rks mls i<+us dk dkj.k nsaA
____________________________________________________________________
____________________________________________________________________

uke : ____________________
ukekadu la[;k :  _____________
irk : ____________________
       ____________________

fo"k; : _________________
iqLrd la[;k : _____________

lgk;d funs'kd ('kSf{kd)
jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku
, & 24-25, baLVhV~;w'kuy ,fj;k
lsDVj - 62 uks,Mk (;w-ih-)

Mkd
fVdV

fdlh vuqyXud dh vuqefr ugha


